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VO (54) Title: I^YRIDlNONm AN!) PYRlDrNE'l l-TIONlE DERIVATIVIZS HAVING MfV rrsnnBITING PROPERTIES 

(57) Abstract: The piTCScni invention is concerned among oihci^s with com|X)unds ol formula ( 1 ), the N-oxidcs, the pharmaccuiically 
acceptable addition salts, the quaieniar^' amines and stcreochemically isomeric forms ihereor, wherein Q is halo, Ci.^ alkyl or C2^ 
alkenyl; X is (a-2) wiih q and r beini! O and Z being O, S or SO; Ri is aiyl; R^ is selected from formyl; C|.6alkyIoxycju-bonylalkyl; 
Mel-; Mel'^Ci-rvalkyl. C}.f,alkyUhio; Ci.f,alkyl optionally subsiiiuled vviih one or two subslilucnls each indefxindcnily selected from 
hydroxy, and halo; R3 is selected from fomiyl; Ci.(,alkyl optionally subsiiluicd with one or iwo C|.6alkyloxy; R^ is hydrogen, with 
lilV inhibiiinj! properties. 
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Pyridinonc and pyridinethione derivatives having HIV inhibiting properties 

The present invention is concerned with pyridinone and pyridinethione derivatives 
iiaving Human hnmunodeficiency Virus (HIV) replication inliibiting properties. It 
5 further relates to processes for their preparation and phannaceutical compositions 
comprising them. The invention also relates to the use of said compounds in the 
manufacture of a medicament useflil for the treatment of subjects suffering from HIV 
infection. 

10 Compounds structurally related to the present compounds are disclosed in the prior 
art. 

Natvrforsch B, Anorg. Chem,, Org. Chem., 1983, 38 B (3), 398-403 discloses iodine, 
nitrogen and sulfiiryUdes of 2-pyridones. 

Pol 1 Chem., 1979, 53 (11), 2349-2354 discloses N-(tetrahalo-4-pyridyl) 
1 5 aminobenzoic acid derivatives and their use as herbicides. 

J. Med Chein,, 1983, 26 (9), 1329-1333 discloses the synthesis of aza analogs of 
lucanthpne useful as antitumor and bactericidal agents. 

WO 86/01815 discloses the synthesis of monoazodyes and their use as dyestuffs. 
Can, J. Chem.y 1980, 58 (5), 501-526 discloses the chemistry of aurodox and related 

20 antibiotics. 

WO 97/05113 discloses 4-'aryl-thio-pyridin-2(lH)-ones and their use for treating 
HIV related diseases, 

WO 99/55676 discloses 3-(amino- or aminoalkyl)pyridinone or pyridinethione 
derivatives and their use for the treatment of HIV related diseases. 

25 

However their activities are still moderate and their use in human therapy also could 
lead to the emergence of resistant'strains. The most active thiopyridinones disclosed 
in WO 97/05113 have a 50% inhibitory concentration of virus multiplication (IC50) 
for nevirapine resistant strains of about 260 nM, whereas the free amino or 
30 aminoalkyl pyridinone and pyridinone derivatives disclosed in WO 99/55676 have a 
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50% inliibitory concentration of virus multiplication for nevirapine resistant strains 
of more than 1 0 000 nM. 

The hiventors have found a new family of pyridinones and pyridinethiones 
5 derivatives which show better HIV inhibitory properties. 

The present invention is concerned with compounds of formula 

y\^X-R^ (I). 

the A^oxides, tlie pharmaceutically acceptable addition salts, the quaternary amines 
1 0 and stereochemically isomeric forms thereof, wherein 
YisOor S; 

Q is hydrogen; halo; Ci-ealkyi; di(Ci^alkyl)amino; Ci^ealkyloxy; Ci^ealkyloxyCi- 
6alkyl; C|-6alkylthio; Ci.6alkylthioC|.6alkyl; Ci-6alkylcarbonyl; Ci- 

1 5 6alkyloxycarbonyl; Ci-6alk3d-S(=0)-; Ci.6alkyl"S(=0)2-; hydroxy d-salkyl; 

polyhaloCj.oalkyl; Ci_6alkyloxycarbonylCi-6alkyl; C]-6alkyloxycarbonylCj. 
6alkylthio; aminocarbonyUCi-ealkylthio; Cj^oalkyloxyCi^ealkyloxycarbonyl; C2- 
6alkenyl optionally substituted witli halo, hydroxy, cyano, formyl, -COOH, Cj. 
^alkyloxy, Ci-^alkylc^onyl, Ci-6alkyloxycarbonyl, Ci>6alkylcarbonyloxy, N- 

20 hydroxy-imino or/^l^C2-6alkynyl optionally substituted with halo, hydroxy, 

cyano, formyl, CTI^lkyloxy, Ci_6alkylcarbonyl, Ci.6alky]oxycarbonyl, Ci, 
^alkylcarbonyloxy, A^-hydroxy-imino or aryl; Ca-ecycloalkyl optionally 
substituted with Ci-4alkyl; cyano; carboxyl; formyl; R^R^-C(=0)-; 
R^R^N-C(=0)-Ci^alkyl; iV^-hydroxy-imino; iV^Ci^alkyloxy-imino; aryl; aryloxy; 

25 arylthio; arylCi-ealkyl; aiylcarbonyl; arylC|.6alkyloxycarbonyl; Ci-ealkyl 

substituted with hydroxy or aryl; Het^; Het'oxy; Het'thio; Het^Ci.6alkyl; 
" Het'carbonyl; Het^Ci-ealkyloxycarbonyl; C,^alkyl-P(0R^^)2=0 or Cealkyl- 
P(0-C,^alkyl-0)=0; 



30 X is a bivalent radical of fonnula 

.(CH2)p- (a-l)or 
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-(CH2)^Z-(CH2V (a-2); 

wherein p is an integer of value 1 to 5; 

q is an integer of value 0 to 5; 

r is an integer of value 0 to 5 ; 
5 Z is O, S, NR^ C(=0), S(=0), S(=0)2, CHOR'^ CH=CH, 

CH(NR V) or CF2; 
and wherein each hydrogen atom may be replaced by CMalkyl or 
hydroxyC 1 ^alkyl ; 

10 R^ is CuGalkyl, C3-6cycloalkyl, Ci.6alkenyl, Ci.6alkoxy, aryl or a monocyclic or 
bicyclic heterocycle selected from, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, 
pyrrolyl, thienyl, furanyl, imidazolyl, thiazolyl, oxazolyl, benzopyrrolyl, 
benzofiiranyl, benzothienyl, benzimidazolyl, beiizo thiazolyl, benzoxazolyl, or a 
radical of fommla 

(CH^C^jf^ (b-1) or (CH,^;^j|f^ (b-2) 
with n being an integer of 1 or 2, 

said monocyclic or bicyclic heterocycle or said radical of formula (b-1) or (b-2) 
optionally being substituted witli one, two or three substituents each 
independently selected from halo, hydroxy, Ci-4alkyl, Ci^alkyloxy, 
Ci^alkylcarbonyl, pol3'haloCi-4alkyl or phenyl; 
or Q and X-R' may be taken together with the pyridinone to form a tricyclic 
heterocycle of formula 



(h-i) 



15 



25 




with R^^ and R*^ being Ci^alkyl or forming together =0. 



R and R'' each independently are selected from hydrogen; halo; formyl; cyano; 
azido; hydroxy; oxiranyl; amino; mono- or di(Cj^alkyI)amino; formylaniino; 
mercapto(Ci^)alkyl; hydrazine; R^^R^°N-C(=0)-; R^-N=C(R^V; C2-6aIkenyl 
optionally. substituted with one or two substituents each independently selected 
30 from halo, hydroxy, cyano, formyl, Ci-6alkyloxy, Ci.6alkylcarbonyl, 
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C 1 .6alkyloxycarbonyl , C i .6alkylcarbonyloxy, di(C Malkyl)carbamoyl , 
[di(Ci^alkyl)amino(C|-6alkj'l)](CMalkyl)carbamoyI, 

[di(Cj-4alkyl)amino(Ci-6alkyl)](ar3'lCj^alkyl)carbamoyl, di(C|_4alkyloxy) 
(Ci-4alkyl)carbamoyl, (cyanoCi.6alkyI)(Ci-6alkyl)aminoCi.6alkyl, M-hydroxy- 
5 imino, aryl, Het^, Hercarboxamido, Het^(Cj-6alkyl)carbamoyl; Co,6alkynyl 

optionally substituted with one or two substiluents each independently selected 
from halo, hydroxy, cyano, fomiyl, Ci.6alkyloxy, Ci-6alkylcarbonyl, 
Ci-6alkylox3'carbonyl, Ci-ealkylcarbonyloxy, jV-hydroxy-imino, aryl or Her; 
Ci-6alkyloxy; hydroxyCi-ealkyloxy; aminoCi-salkyloxy; mono- or di(Ci- 

10 4alkyl)aminoCi-6alkyloxy; Ci-6aIkylcarbonyl; arylcarbonyl; Het^carbonyl; Ci- 

6alkyloxycarbonyl; Ci.6alkylcarbonyloxy; aryl; aryloxy; arylCj.ealkyloxy; 
arylthio; arylCi,6alkylthio; mono- or di(aryl)amino; Het^; Het^oxy; HePtliio; 
Het^Ci^alkyloxy; HePCj.6alkylthio; Het^S02; Het^SO; mono- or 
di(Het^)amino; Ca-ecycloalkyl; C3.6cycloalk3'loxy; Cs^cycloalkyltliio; Ci. 

15 ealkylthio; hydroxyCi-ealkylthio; aminoCi-6alkylthio; mono- or di(Ci- 

4alkyl)aminoCi.6aIkylthio; Ci^alkyl optionally substituted with one or two 
substituents each independently selected from halo, hydroxy, cyano, carboxyl, 
Ci-6alkyloxy, Ci-6alkylthio, Cuealkylsulfonyl, Ci-6alkycarbamoylCi^alkylthio, 
hydroxyCi.6alkyloxy, Cj^alkyloxyCi^alkyloxy, Ci-ealkyloxyCuealkylthio 

20 Ci-6alkylcarbonyl, Ci,6aIkylcarbonyloxy, aminocarbonyloxy, mono- or 

di(C 1 -4alkyl)aminocarbonyloxy, C i .6alkyloxycarbonyl , C i .ealkyloxy carbonyl C i _ 
ealkyloxy, Ci.6alkyloxycarbony]Ci.6aIkylthio, aryl, Het", aryloxy, arylthio, 
arylCi-6alkyloxy, arylCj.6alkylthio, Het^C|.6alkyloxy, Het-Ci.6alkylthio, Cj. 
6alkyl-S(=0)2-oxy, amino, mono- or di(Ci.6alkyl)amino, di(Cu6alk34)aminoCi. 

2 5 salkylthio, [di(Ci.6alkyl)aniino(Ci-6alkyl)](Ci.6alkyl)amino, di(cyanoCi, 

6alkyl)amino, Ci_6alkyloxycarbonyIamino, Ci-6alkyloxyCi- 

6alkylcarbonylamino, mono- or di(ary])amino, mono- or di(arylCi- 
4alkyl)amino, mono- or di(Ci^aIkyloxyCMalkyl)amino, mono- or di(Cj- 
4alkylthioCj^alkyl)amino, mono- or di(Het^Cj^alkyl)amino, (Het^Cj. 

30 4alkyl)(Ci-4alkyl)amino, (cyanoCi.(jalkyl)(Ci-6alkyl)amino, C3-6cycloalkylthio, 

rI L(c=0)-NH-, R^^-NH-(C=0)-NH-, R'^-S(=0)2-NH-, C,-6alkyl-P(0- 
R*^)2=0, Ci-6alkyl-P(0-Cu6alkyl-0)=0 or a radical of formula 
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o 



with Ai being CH or N, and A2 being CHo, NR*^, S or O, provided that when 
Ai is CH then A2 is other than CH2, said radical (c-1), (c-2) and (c-3) being 
optionally substituted with one or two substitiients each independently selected 
5 from H, C1.6 alkyi, Ci-6 alkyloxy, hydroxy CMalkyI, 

Cj .6alkyioxycarbonyl, Cue alkyloxycarbonylCi^alkyl, aminoCi .6alkyl, 
Ci^alkylcarbonyl, arylcarbonyl, aryl, Het\ Het^-(C=0)-, hydroxy, cyano, 
CMalkylcyano, CONR^^R*^ with R*^ and R*^ being independently H or alkyl, 
mono or di(CMalkyl)aminoalkyl, 4-hydroxy-4-phenyI or 4-cyano-4-phenyl; 

10 

or R^ and R^ may be taken together to form a bivalent radical of formula 

-(GH2)rCH2-A3-CH2-(d-l) or -CH=CH-CH=CH- (d-2) 

1 5 with t being an integer of 0, 1 or 2 and A3 being CH2, O, S, NR^^ or N[C(=0)R^^] and 
wherein each hydrogen in said formula (d-1) or (d-2) may be substituted with 
halo, Ci^alkyl, Ci-4alkyloxy, Ci-4alkylcarbonyl, haloCi^alkylcarbonyl or 
arylcarbonyl; 

20 R"* is hydrogen, hydroxy, Ci.6alkyl, Ci_6alkyIoxy, Ci-6alkyloxyC|-6alkyl, 
C 1 ^alkyloxycarbonylC 1 -oalkyl, C 1 .ealkyl carbonyloxyC 1 -ealkyl, C2.6alkenyl, 
amino, mono- or di(Ci-4alkyl)amino, mono- or di(CMalkyl)aminoC|.6alkyl or 
aryl; 

25 or R"* and R"^ may be taken together to fonn a bivalent radical of formula 

-(CH2)rCH2-A4-CH2- (e-1) or -CH=CH-CH=CH- (e-2) 

witli t being an integer of 0, 1 or 2 and A4 being CH2, O, S, NR^^ or N[C(=0)R^^] 
30 and wherein each hydrogen in said formula (e-1) or (e-2) may be substituted 

with halo, Ci^alkyl, Cj^alkyloxy, Ci-4alkylcarbonyl, haloCi^alkylcarbonyl or 
arylcarbonyl; 



wo H2/24650 



PCT/IBOI/020S2 



6 



or X-R' and maj' be taken together to fomi a tricyclic heterocycle of fonnula 

o 




witli R^^ and R'^ being Ci-6alkyl or forming together =0 . 
5 R^ and R^ each independently are hydrogen, Ci-4alkyl or Ci^alkyloxy; 

R^''' and R^^ each independently are hydrogen; Ci^alkj^l optionally substituted with 



with As and Ae each independently being CH2, NR^"^ or O; 

R'^, R^^ and R^** each independently are hydrogen, fomij^l or Ci^alkyl; 

1 5 R^ R^"" and R^^ each independently are hydrogen or Ci-4alkyl; 

R^ is hydrogen, hydroxy, Ci-4alkyloxy, carboxylCj^alkyloxy, Ci^alkyloxycarbonyl- 
CMalkyloxy, C2-4alkenyloxy, C2-4alkynyloxy or arylCi-4alkyloxy; 

2 0 R^° is hydrogen, carboxyl or Ci>4alkyl; 

R'* is hydrogen; C^alkyl optionally substituted with cyano, Cj-4alkyloxy, Cj^alkyl- 
S(==0)2-, aryl or Het^; C^alkyloxy; Co-^alkenyl; arylC2-4alkenyl; 
Het^C2-4alkenyl; C2-^alkynyl; Het'^Ca^alkynyl, arylC2-4alkynyl; Ca^ecycloalkyl; 
2 5 aryl; naphtliyl or Het^; 



cyano, Ci^alkyloxy, Ci^alkyltliio, amino, mono-or di(Ci-4alkyl)amino or a 
radical of formula 




N / 



(M) 



R^^ is Cj-4alkyl, arylCi^alkyl, aryl, arylcarbonyl, Cj^alkylcarbonyl, 
Ci-4alkyloxycarbonyl or Ci^alkyloxycarbonylCi-4alkyl; 
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15 



20 



25 



R*^ is hydrogen, CMalkyl or Ci^alkylcarbonyl; 

R'** is Ci^alkyl optionally substituted with aryl or Het"*; polyhaloCi^alkyl or 
C2^alkenyl optionally substituted with ary\ or Het"* ; 

R'^ is C|^ alkyl; 

Het^ and Het'^ each independently are a heterocycle selected from pyrrolyl, foranyl, 
thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinj'l, 
pyrazinyl, pyridazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl, 
tetrahydropyrimidinyl, imidazolidinyl, oxazolidinyl, thiazolidinyl, piperidinyl, 
hexahydropyrimidinyl, piperazinyl, hexahydropyridazinyl, inorpholinyl, 
tliiomorpholinyl triazolyl, tetrazolyl, pyrrolyl, pyrazolyl, benzopyrrolyl, 
benzofuranyl, benzotliienyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, 
benzotriazolyl, indolyl, indazolyl, benzodioxan^d, quinolinyl, 2-oxo-l,2- 
dihydro-quinolinyl, imidazopyridinyl, dihydropyrrolyl or dihydroisoxazolyl, 
said heterocycle optionally being substituted with one, two or three substituents 
each independently selected from O, S, halo, formyl, amino, hydroxy, cyano, 
Ci^alkyl, hydroxyCi^alkyl, carboxyCi-4alkyl, carbamoylCi^alkyl, 
carbamoylCi^alkoxy, Cj^alkyloxy, C)-4alkylcarbonyl, C)^alkyloxyCj-4alkyl, 
cyanoCi-4aIkyI, di(CMaIkyI)aminoCi-4alkyl, -OCONHo, Ci^alkoxyCMalkyl, 
aryl, Het^Ci^alkyl , polyhaloCj^alkyl, C3.6cyclo alkyl or arylC2-6alkenyl, 

Het'' is a monocyclic or bicyclic heterocycle selected fiom pyrrolyl, furanyl, thienyl, 
imidazolyl, oxazolyl, thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, 
benzopyrrolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, 
benzothiazolyl, quinolinyl, 2-oxo-l,2-dihydro-quinolinyl, pyrrolidinyl, 
tetrahydrofuranyl, tetrahydrothienyl, imidazolidinyl, oxazolidinyl, 
thiazolidinyl, piperidinyl, hexahydropyrimidinyl, piperazinyl, 
hexahydropyridazinyl or a radical of formula 




with A7 or Ag each independently being selected from CHo or O; 
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each of said monocyclic or bicyclic heterocycles may optionally be substituted 
with one, two or three substitxients each independently selected from halo, 
hydroxy,C|^alkyI, Ci^alkyloxy, C|-4alkylcarbonyl or polyhaloCi^alkyl; 

Het'* is a monocyclic heterocycle selected from pyrrolyl, furanyl, thienyl, imidazolyl, 
oxazolyl, thiazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, said 
heterocycle optionally being substituted with one, two or tliree substituents 
each independently selected from halo, hydroxy, Ci^alkyl, Cj-4aIkyloxy, 
Ci-4alkylcarbonyl or polyhaioCi^alkyl; 

Het^ is pyridyl, pyrimidyl, pyridazinyl, pyi'azinyl, pyrrolyl, thienyl, fiiranyl, 
imidazolyl, thiazolyl, oxazolyl, tetrazolyl, piperidin}'!, niorpholinyl or 
pyrrolidinyl; 

15 aryl is phenyl optionally substituted witli one, two or three substituents each 
independently selected from halo; hydroxy; carboxyl; cyano; formyl; acetyl; 
, nitro; amino; mono- or di(Ci^alkyl)amino; CMalkylcarbonylamino; mono- or 
.di(Ci^alkyl)aminocarbonylamino; Ci^alkyl-S(=0)2-NH-; Het^(=S)-S-Cj-4alkyl 
; d^alkyloxy; sulfamoyl; (Ci^alkyl)sulfamoyl; aiylsulfamoyl; Het^sulfamoyl; 

20 0-P=OR*^; Ci-ealkyl optionally substituted witli halo, hydroxy, cyano, nitro, 

formyl, amino, mono- or di(Ci.4alkyl)amino, Ci-ealkyloxycarbonyl, 
Ci-6alkyloxy, Cw6alkyloxyCi-6alkyloxy, Cs-ealkenyloxy, d-oalkylcarbonyloxy, 
Ci-6alkyloxycarbonylthio, A^-hydroxyimino, phenyl or Het^; C2-6alkenyl 
optionally substituted with halo, hydroxy, cyano, nitro, formyl, amino, mono- 

25 or di(Gi_4alkyl)amino, Ci.6alkyloxycarbonyl, C»^alkyloxy, Ci-ealkylcarbonyl, 

Ci.6alkylcarbonyloxy, A^-hydroxy-imino, phenyl or Het^; C2-6alkynyl optionally, 
substituted with halo, hydroxy, cyano, fomiyl, amino, mono- or di(Ci. 
4alkyl)amino, C i .ealkyloxycarbonyl, C i .ealkyloxy, C i -6alkyl carbonyl , 
C|-6alkylcarbonyloxy, A^-hydroxy-imino, phenyl or Het^; phenyl; phenyloxy; 

30 phenyl(Ci^alkyl)tliioCi-4alkyl; (C3-6)cyclohexylthioCMalkyl or isoxazolinyl 

optionally substituted by Ci^alkyloxycarbonyl ormorpholinylCi^alkyl 
provided that 

5,6,7,8-tetrahydro-3-iodo-4-phenoxy-l-phenyl-2(ljy)quinoHnone; 
3-iodo-6-metliyl-4-phenoxy-2(l i/)-pyridinone; 
3 5 2-[(3,5,6-trifluoro- 1 ,2-dihydro-2-oxo-4-pyridinyl)amino]benzoic acid ; 
l,2-dihydro-6-hydroxy-2-oxo-4-(2-phenylethyl)-3-pyridinecarbonitrile; 
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],2-dihydro-6-hydroxy-2-oxo-4-(4-pyridinyImethyl)-3-pyridinecarbonitri 
4-[(4-bromophenyl)niethoxy]-3,5-diodo-l-methyl-2(l/iO-pyridi^^ 
4-[(4-bromophenyl)methoxy]- 1 ,2-dihydro- 1 -methyl-2-oxo-3-pyridinecarboxylic 
acid; l,2-dihydro-6-methyl-2-oxo-4-(phenylthio)-3-pyridinecarboxyIic acid and the 
5 alkyl-4-arylthio- 1 ,2-dihydro-5-methyI-6-methyI-2-oxo-3-pyridine carboxylate 
3-bromo-44[[2-(3,4-dimethoxyphenyl)ethyI]amino]methyl-2(lii0quinolinon^ 
3-iodo-7-methoxy-]-methyl-4-phenoxy-2(l//)quinolinone; 
1 -ethyl-3-iodo-7nTiethoxy-4-phenoxy~2( 1 //)quinolinone; 
3-iodo-7-methoxy-4-(4-methoxyphenoxy)- l-metliyl-2( 1 //)quinolinone; 
1 0 1 -ethyl«3-iodo-7-methoxy-4-(4-methoxyphenoxy)-l -methyl~2(lf7)quinolinon^ 
3-iodo~7-methoxy-4-(3-methox3'phenoxy)- 1 -methy l-2( 1 ii/)quinolinone; 

1- etiiyl-3-iodo-7-methoxy~4-(3-methoxyphenoxy)-I-methyl-2(l/0quinolinone; 

3- iodo-7-methoxy-4-phenoxy-2(li7)quinolinone; 

4- (3-chloro-4-methoxyphenoxy)-3-iodo-7-methoxy-2( 1 //)quinolinone; 
1 5 3-iodo-4"phenoxy-2( l//)quinolinone; 

3-iodo-4-phenoxy- 1 -phenyl-2( l/f)quinolinone; 
3-iodo-4-(4-inethylphenoxy)-2( l/Qquinolinone; 
3-iodo-4-(4-inethoxyphenoxy)-2( 1 //)qxiinolinone; 
are not included. 

20 

As used herein Ci^alkyl as a group or part of a group defines straight or branched 
chain saturated hydrocarbon radicals having from 1 to 4 carbon atoms such as 
methyl, ethyl, propyl, 1 -methyl ethyl, butyl and the like; Ci.6alkyl as a group or part 
of a group defines straight or branched chain saturated hydrocarbon radicals having 
.25 fi-om 1 to 6 carbon atoms such as the groups defined for Ci^alkyl and pentyl, hexyl, 

2- methylpropyl, 2-methylbutyl and the like; C2^alkenyl as a group or part of a group 
defines straight or branched cheiin hydrocarbon radicals having fi-om 2 to 4 carbon 
atoms and containing a double bond such as ethenyl, propenyl, butenyl and tlie like; 
C2-6alkenyl as a group or part of a group defines straight or branched chain 

30 hydrocarbon ra.dicals having firom 2 to 6 carbon atoms and containing at least one 
double bond such as the groups defined for C2^alkenyl and pentenyl, hexenyl, 
2,4-hexadienyl, 1,3-butadienyl, 3-methylbutenyl and the like; C2^alkynyl as a group 
or part of a group defines straight or branched chain hydrocarbon radicals having 
fi*om 2 to 4 carbon atoms and containing one triple bond such as ethynyl, propynyl, 

3.5 butynyl and the like; Ci-ealkynyl as a group or part of a group defines straight or 
branched chain hydrocarbon radicals having from 2 to 6 carbon atoms and containing 
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one triple bond such as tJie groups defined such as ediynyl, propynyl, butynyl, 
pentynyl, hexynyl, 3-methylbutynyI and the like; C3.6cycloaIkyl is generic to 
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. 

5 As used hereinbefore, the term (=0) forms a carbonyl moiety when attached to a 
carbon atom, a sulfoxide moiety when attached to a sulfur atom, a sulfonyl moiety 
when two of said terms are attached to a sulfur atom, a phosphonate when attached to 
a phosphorus atom. 

10 The term halo is generic to fluoro, cliloro, bromo and iodo. As used in the foregoing 
and hereinafter, polyhalomethyl as a group or part of a group is defined as mono- or 
polyhalosubstituted methyl, in particular methyl with one or more fluoro atoms, for 
example, difluoromethyl or trifluorometliyl; polyhaloCj.6alkyl as a group or part of a 
group is defined as mono- or polyhalosubstituted Ci.6alkyl, for example, the groups 

15 defined in halometliyl, 1,1-difluoro-etliyl and the like. In case more than one 
halogen atom is attached to an alkyl group within the definition of polyhalomethyl or 
polyhaloCi-6alkyl, tliey may be the same or different. 

The or Het^ Het^, Het^, Het"^ or Het^ radical as described above for the 
20 compounds of formula (I) may be attached to tlie remainder of the molecule of 
formula (I) through any ring carbon or heteroatom as appropriate. For example, when 
Het* is pyridyl, it may be 2-pyridyI, 3-pyridyl or 4-pyridyl. 

Lines drawn into ring systems indicate that the bond may be attached to any suitable 
2 5 ring atom. 

Wlien any variable (e.g. aryl) occurs more than one time in any constituent, each 
definition is independent. 

It will be appreciated that some of the compounds of formula (I) and their iV-oxides, 
30 addition salts, quaternary amines and stereochemically isomeric forms may contain 
one or more centers of chirality and exist as stereochemically isomeric forms. 

Tlie term "stereochemically isomeric forms" as used herein before defines all the 
possible stereoisomeric forms which the compounds of formula (I), and their 
35 //-oxides, addition salts, quaternary amines or physiologically functional derivatives 
may possess. Unless otherwise mentioned or indicated, the chemical designation of 



wo 02/24650 



PCT/IB01/02<IK2 



11 

compounds denotes the mixture of all possible stereochemically isomeric forms, said 
mixtures containing all diastereomers and enantiomers of the basic molecular 
structure as well as each of the individual isomeric forms of fomiula (I) and their 
iV-oxides, salts, solvates, quaternary amines substantially free, Le, associated with 
5 less than 10%, preferably less than 5%, in particular less than 2% and most 
preferably less than 1 % of the other isomers. In particular, stereogenic centers may 
have the R- or S-configuration; substituents on bivalent cyclic (partially) saturated 
radicals may have either the cis- or /ram-configuration. Compounds encompassing 
double bonds can have an E or Z-stereochemistry at said double bond. 
10 Stereochemically isomeric forms of the compounds of formula (I) are obviously 
intended to be embraced within the scope of this invention. 

For therapeutic use, salts of the compounds of fomiula (I) are those wherein the 
counterion is phamiaceutically acceptable. However, salts of acids and bases which 
15 are non-phannaceutically acceptable may also find use, for example, in the 
preparation or purification of a pharmaceutically acceptable compound. All salts, 
whether phamiaceutically acceptable or not, are included within the ambit of the 
present invention. 

20 The pharmaceutically acceptable acid and base addition salts as mentioned 
hereinabove are meant to comprise the therapeutically active non-toxic acid and base 
addition salt forms which the compounds of formula (I) are able to form. The 
phannaceutically acceptable acid addition salts can conveniently be obtained by 
treating the base fomi with such appropriate acid. Appropriate acids comprise, for 

25 example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic 
acid, sulfuric, nitric, phosphoric and the like acids; or organic acids such as, for 
example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic (i.e. ethanedioic) 
malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic, tartaric, citric, 
methanesulfonic, ethanesulfonic, benzensulfonic, p-toluenesulfonic, cyclamic, 

30 salic)4ic, p-aminosalicylic, pamoic and the like acids. 

Conversely said salt forms can be converted by treatment witli an appropriate base 
into the free base form, 

35 The compounds of formula (I) containing an acidic proton may also be converted 
into their non-toxic metal or amine addition salt forms by treatment with appropriate 
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organic and inorganic bases. Appropriate base salt forms comprise, for example, the 
ammonium salts, the alkali and earth alkaline metal salts, e.g. tlie lithium, sodium, 
potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. 
primar3% second£«y and tertiary aliphatic and aromatic amines such as methylamine, 
5 ethylamine, propylamine, isopropylamine, the four butylamine isomers, 
dimethyl amine, diethylamine, diethanol amine, dipropylamine^ diisopropyl amine, di- 
n-butylamine, pyrrolidine, piperidine, moiphoHne, trimethyl amine, thiehylamine, 
tripropyl amine, quinuclidine, pyridine, quinoline and isoquinoline; the benzathine, 
N-metliy]-D-glucamine, hydrabamine salts, and salts with amino acids such as, for 
1 0 example, arginine, Ij'sine and tlie like. 

Conversely the salt forms can be converted by treatment with acid into the free acid 
form. 

15 The term addition salt as used hereinabove also comprises the solvates which the 
compounds of formula (I) as well as the salts thereof, are able to form. Such solvates 
are for example hydrates, alcoholates and the like. 

Tlie tenn "quaternary amine" as used hereinbefore defines the quaternary ammonium 
20 salts which the compounds of formula (I) are able to form by reaction between a 
basic nitrogen of a compound of formula (I) and an appropriate quatemizing agent, 
such as, for example, an optionally substituted alkj'lhalide, arylhalide or 
arylalkylhalide, e.g. methyliodide or benzyliodide. Other reactants with good leaving 
groups may also be used, such as alkyl trifluoromethanesulfonates, alkyl 
25 methanesulfonates, and alkyl p-toluenesulfonates. A quaternary amine has a 
positively charged nitrogen. 

Phamiaceutically acceptable counterions include chloro, bromo, iodo, 
trifluoroacetate and acetate. The counterion of choice can be introduced using ion 
exchange resins. 

30 

Some of tlie compounds of fonnula (I) may also exist in their tautomeric form. Such 
fonns although not explicitly indicated in the above fomiula are intended to be 
included within the scope of tlie present invention 
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\\/lienever used hereinafter, the temi "compounds of formula (I)" or "compounds of 
formula (I-a)" is meant to include also the N-oxides, the addition salts,, the quaternary 
amines and all stereoisomeric forms. 

5 A special group of compound contains those compounds of formula (I) wherein 

Q is halo; Ci.6alkyl; Ci.6alkyloxy; C,.6alkyloxyC,.6alkyl; Ci.6alkylthio; 
C|-6alkylthioCi.6alkyl; Ci_6alkylcarbonyl; CuGalkyloxycarbonyl Ci.6alkyl-S(=0)- 
; C,.6alkyl-S(=0)2S hydroxyC,.6alkyI; poIyhaloCi.6alkyl; 

C,.6alkyloxycarbonylCi_6alkyl; Ci-6alkyloxyCi-6alkyloxycarbonyl; C2-6alkenyl 

10 optionally substituted with halo, hydroxy, cyano, formyl, Ci-^alkyloxy, 

Cugalkylcarbonyl, Ci-6alkyloxycarbonyl, Ci-6alkylcarbonyloxy, A^-hydroxy- 
imino or aryl; C2-6alkynyI optionally substituted with halo, hydroxy, cyano, 
formyl, Ci^ealkyloxy, Cj^salkylcarbonyl, Ci_6alkyloxycarbonyl, C|. 
ealkylcarbonyloxy, //-hydroxy-imino or aryl; Cs-ecycloalkyl optionally 

15 substituted with CMalkyl; cyano; carboxyl; fomi)^; R^R^-C(=0)s 

R^R^N-C(=0)-C,-6alkyl; /^-hydroxy -imino; JV-Ci_4alkyloxy-imino; aryl; aryloxy; 
arylthio; arylCi.6alkyl; arylcarbonyl; arylC|.6alkyloxycarbonyl; Ci-6alkyl 
substituted with both hydroxy and aryl; Het^; Het^oxy; Het^thio; Het'Ci.6alkyl; 
Het^carbonyl; Het^d^ealkyloxycarbonyl; Ci-6alkyl-P(OR/^)2=0 or Cuealkyl- 

20 P(0-C,.6alkyl-0)=0 

X is a bivalent radical of formula 

-(CH2)p- (a- 1) or 

. -(CHoVZ^CHoX- (a-2); 
2 5 wherein p is an integer of value 1 to 5; 

q is an integer of value 0 to 5; 
r is an integer of value 0 to 5; 

Z is O, S, NR^ C(=0), S(=0), S(=0)2, CHOR^^ CH=CH, 
CH(NR^R^) or CF2; 

30 and wherein each hydrogen atom may be replaced by Ci^alkyl or 

hydroxyCi^alkyl; 

R* is Cs^cycloalkyl, aryl or a monocyclic or bicyclic heterocycle selected from 
pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyixolyl, tliienyl, foranyl. 
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imidazolyl, thiazolyl, oxazolj'l, benzopyrrolyl, benzofuranyl, benzothienyl, 
benzimidazolyl, benzothiazolyl, beiizoxazolyl, or a radical of formula 

with n being an integer of 1 or 2, 
5 said monocyclic or bicyclic heterocycle or said radical of formula (b-1 ) or (b-2) 

optionally being substituted with one, two or three substituents each 
independently selected from halo, hydroxy, Ci-4alkyl, Cj^allcyloxy, 
Ci-4alkylcarbonyl, polyhaloCi^alkyl or phenyl; 

10 and each independently are selected from hydrogen; halo; formyl; cyano; 

azido; hydroxy; oxiranyl; amino; mono- or di(Cj^alky])amino; formylamino; 
R^^R^'^N-CC^O)-; R^-N=C(R''^)s C2-6alkenyI optionally substituted witli one or 
two substituents each independently selected from halo, hydrox3^ cyano, 
fomiyl, Ci.6aIkyIoxy, Ci.ealkylcarbonyl, Ci_6alkyloxycarbonyI, 

15 Ci.6alkylcarbonyloxy, iV-hydroxy-imino, aryl or Het ; C2-6alkynyl optionally 

substituted with one or two substituents each independently selected from halo, 
hydroxy, cyano, formyl, Ci_6alkyloxy, Ci>6alkylcarbonyl, Cj-ealkyloxycarbonyl, 
Cw6alkylcarbonylox3', 7V-hydroxy-imino, aryl or Het'; Ci-6alkyloxy; 
hydroxyCi_6alkyloxy; aminoCi_6alkyloxy; mono- or di(Cj. 

20 4alkyl)aminoCi.6alkyloxy; Ci-6aIkyIcaTbonyl; arylcarbonyl; Het^carbonyl; 

Ci-oalkyloxycarbonyl; Cj-6alkylcarbonyloxy; aryl; aryloxy; arylCi^salkyloxy; 
arylthio; arylCi-ealkyltliio; mono- or di(aryl)amino; Het^; Het^oxy; Het^thio; 
Het^C|-6alkyloxy; Het^Ci-ealkylthio; mono- or di(Het^)amino; Ca^cycloalkyl; 
Ca-ficycloalkyloxy; C3_6cycloalky]thio; Ci.6alkylthio; hydroxyCi^alkylthio; 

2 5 aminoC|.6alkylthio; mono- or di(CMaIkyl)aminoCi-6alkyltliio; Ci-ealkj'l 

optionally substituted with one or two substituents each independently selected 
from halo, hydroxy, cyano, C|_6alkyloxy, Cj-^alkylthio, hydroxyCi.6alkyloxy, 
C j.6alkyloxyC i .6alkyloxy, Ci^alkylcarbonyl, C i ^alkylcarbonyloxy, 
aminocarbonyloxy, mono- or di (C j _4alkyl)aminocarbonyloxy, 

3 0 Ci-6alkyloxycarbonyl, Cj-6alkylox3'carbonylCi-6alkyloxy, C|.6alkyloxy- 

. carbonylCi.6alkylthio, aryl, Het^, aryloxy, arylthio, aryl Cj.6alkyloxy, arylCj. 
6aIkylthio, Het^Ci-6aIkyloxy, Het'Ci.6alkylthio, Ci_6alkyl-S(=0)2-oxy, amino, 
mono- or di(Ci_6alkyl) amino, Cu6alkyloxy-carbonylamino, CuealkyloxyCj. 
6alky]carbonylamino, mono- or di(aryl)amino, mono- or di(arylCi. 
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4alkyl)amino, mono- or di(Ci-4alkyloxyCMalkyl)amino, mono- or di(Ci- 
4alkylthioCi-4alkyl)amino, mono- or di(Het^CMaIkyl)amino, R\'-(C=0)-NH-, 
R^^-NH-(C=0)-NH-, R*^-S(=0)2-NH-, Ci.6alkyl-P(0-R'^)2=0, C,.6alkyl-P(0. 
C|.6alkyl-0)=0 or a radical of formula 



o 




(c-2). 



with Ai being CH or N, and A2 being CH2, NR^"^, S or O, provided that when 
A I is CH then A2 is other than CH2, said radical (c-1) and (c-2) being 
optionally substituted with one or two substituents each independently selected 
from H, C1.6 alkyl, Ci_6 alkyloxy, hydroxy Ci-4alkyl, Ci>6 alkyloxycarbonyl, C], 
10 6 alkyloxycarbonylCi^alkyl, aminoCj.6alkyl, carbonyl, hydroxy, C3'ano, 

CONR'^R'^ with R'^ and R'^ being independently H or alkyl, mono or di(Ci. 
4alkyl)aminoalkyl, 4-hydroxy-4-phenyl or 4-cyano-4-phenyl; 

or and ma5^ be taken together to fomi a bivalent radical of formula 

15 

-(CH2)rCH2-A3-CH2- (d-1) or -CH=CH-CH=CH- (d-2) 

with t being an integer of 0, 1 or 2 and A3 being CH2, O, S, NR^^ or N[C(=0)R^^] and 
wherein each hydrogen in said formula (d-1) or (d-2) may be substituted with 
20 halo, Ci^alkyl, Ci-4alkyloxy, Cj^alkylcarbonyl, haloC]^alkylcarbonyl or 

arylcarbonyl; 

R"* is hydrogen, hydroxy, Ci-6alkyl, Ci_6alkyloxy, Ci-6alkyloxyCi>6alkyl, 
Ci_6alkyloxycarbonylCi_6aIkyl, Ci.6alkylcarbonyloxyCi_6alkyl, C2-6alkenyI, 
amino, mono- or di(Ci^alkyl)amino, mono- or di(Ci_4alkyl)aminoCi.6aIkyl or 
25 aryl; 

or R"* and R*^ may be taken together to forni a bivalent radical of fonnula 

-(CH2)rCH2-A4-CH2- (e-1) or -CH=CH-CH=CH- (e-2) 

30 with t being an integer of 0, I or 2 and A4 being CH2, O, S, NR^'' or N[C(=0)R^*^ 
and wherein each hydrogen in said fonnula (e-1) or (e-2) may be substituted 
with halo, d^alkyl, CMalkyloxy, Ci-4alkylcarbonyl, haloCi-4alkylcarbonyl or 
arylcarbonyl; 
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and each independently are hydrogen, CMalkyl or C|.4aIkyloxy; 

R^^ and R^"* each independently are hydrogen; Cj^alkyl optionally substituted with 
cyano, Ci.4alkyloxy, Ci^alkylthio, amino, mono- or di(C|^alkyl)amino; or a 
5 radical of formula 

/ — Y 

with A5 and Ac each independently being CHo, NR^^ or O; 
R^, R^"* and R^^ each independently are hydrogen, fomiyl or Ci^alkyl; 
R^, R^^ and R^^ each independently are hydrogen or Ci-4alkyl; 



10 



15 



R^ is hydrogen, hydroxy, Cj^alkyloxy, carboxylCi^alkyloxy, Ci-4alkyloxycarbonyl- 
Ci-4alkyloxy, C2-jalkenyloxy, C2-4alkynyloxy or arylCi^alkyloxy; 



R^^ is hydrogen, carboxyl or Ci^alkyl; 



R^^ is hydrogen; C\^2Xky\ optionally substituted with cyano, Ci-4aIkyIoxy, Ci^alkyl- 
S(=0)2-, aryl or Het^; Ci^alkyloxy; Co^alkenyl; arylC2^alkenyl; 
20 Het^C2^alkenyl; C2-4alkynyl; Het-^C2^alkynyl, arylCa^alkynyl; Cs-ecycloalkyl; 

aryl; naphthyl orHet^; 

r'^ is Ci^alkyl, arylCi-4alkyl, aryl, arylcarbonyl, CMalkylcarbonyl, 
Cj^alkyloxycarbonyl, or CMalkj'loxycarbonylCi^alkyl; 

25 

R^'^ is hydrogen, Cj^alkyl or CMalkylcarbonyl; 

R*"* is Ci-^alkyl optionally substituted with aryl or Het^; polyhaloCi^alkyl or 
C2-4alkenyl optionally substituted with aryl or Het"* ; 

30 R'Ms C^alkyl; 

Het' and Het*^ each independently are a heterocycle selected from pyrrolyl, furanyl, 
thienyl, imidazolyl, oxazolyl, thiazolyl, pyridyl, pyrimidinyl, pyrazinyl, 
pyridazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl, imidazolidinyl, 
35 oxazolidinyl, thiazolidinyl, piperidinyl, hexahydropyrimidinyl, piperazinyl. 
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hexahydropyridazinyl, benzopyrrolyl, benzofiiranyl, benzothienyl, 
benzimidazolyl, beiizoxazolyl, benzothiazolyl, quinolinyl or 2-oxo-l,2- 
dihydro-quinolinyl, said heterocycle optionally being substituted with one, two 
or tliree substituents each independently selected from halo, hydroxy, Ci^alkyl, 
5 Ci^alkyloxy, Ci^alkylcarbonyl or polyhaloCi-4alkyl; 

Het"^ is a monocyclic or bicyclic heterocycle selected from pyrrolyl, furanyl, thienyl, 
imidazolyl, oxazolyl, thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, 
benzop2/rrolyl, benzofuraiiyl, benzothienyl, benzimidazolyl, benzoxazolyl, 
]. 0 benzothiazolyl, quinolinyl, 2-oxo- 1 ,2-dihydro-quinolinyl, p3nTolidinyl, 

tetrahydrofuranyl, tetrahydrothienyl, imidazolidinyl, oxazolidinyl, 
thiazolidinyl, piperidinyl, hexahydropyrimidinyl, piperazinyl, 
hexahydropyridazinyl or a radical of formula 

1 5 with A7 or Ag each independently being selected from CHo or O; 

each of said monocyclic or bicyclic heterocycles may optionally be substituted 
with one, two or tliree substituents each independently selected from halo, 
hydroxy,Ci^alkyl, Cj_4alkyloxy, Cj-4alkylcarbonyl or polyhaloCi_4alkyl; 

20 Het"* is a monocyclic heterocycle selected from pyrrolyl, fiiranyl, thienyl, imidazoiyl, 
oxazolyl, thiazolyl, pyridyl, p^nrimidinyl, pyrazinyl, pyridazinyl, said 
heterocycle optionally being substituted with one, two or three substituents 
each independently selected from halo, hydroxy, Ci^alkyl, Ci^alkyloxy, 
C|_4alkylcarbonyl or polyhaloCi-4alkyl; 

25 

Het^ is pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrrolyl, thienyl, fiiranyl, 
imidazoiyl, thiazolyl or oxazolyl; 

aryl is phenyl optionally substituted with one, two or thi*ee substituents each 
30 independently selected from halo; hydroxy; carboxyl; cyano; formyl; nitro; 

amino; mono- or di(C|^alkyl)amino; Ci-4alkylcarbonylamino; mono- or 
di(Ci^alky])aminocarbonylamino; C|-4alkyl-S(=0)2-NH-; Ci.ealkyloxy; 
Ci.6alkyl optionally substituted with halo, hydroxy, cyano, formyl, amino, 
mono- or di(C|^alkyl)amino, Ci^alkyloxycarbonyl, Ci_^alk)')oxy, 
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Ci^alkyloxyCi-fialkyloxy, C|-6alkylcarbonyloxy, 7\^-hydroxy-imino, phenyl or 
HeP; C2-6aIkenyl optionally substituted with halo, hydroxy, cyano, forniyl, 
amino, mono- or di(Ci^alkyl)amino, Ci-6alkyloxycarbonyl, Ci^^alkyloxy, 
Ci-ealkylcarbonyl, C|.6alkylcarbonyloxy, 7/-hydroxy-imino, phenyl or .Het~; 
5 C2-6alkynyl optionally substituted with halo, hydroxy, cyano, formyl, amino, 

mono- or di(Ci^alkyl)amino, Ci.6alkyloxycarbonyl, Ci_6alkyloxy, 
Cj-ealkylcarbony], Cj.6alkyIcarbonyloxy, 7V-hydroxy-imino, phenyl or Het^; 
phenyl or phenyloxy; 

10 A special group of compound contains those compounds of fomiula (I) wherein 
Q is halo, C,_^alkyl or C2-6alkenyl; 
X is (a-2) with q and r being 0 and Z being O, S or SO; 
Ri is aryl; 

R2 is selected from formyl; Ci_6alkyloxycarbonylalkyU Het^; Het^Ci.6alkyl; 
15 Ci-ealkylthio; Ci.6alkyl optionally substituted with one or two substituents each 
indiependently selected from hydroxy or halo; 

R3 is selected from formyl; Ci-6alkyl optionally substituted with one or two 

Cj-6alkyloxy; 

R4 is hydrogen. 

20 

Particular compounds are those compounds of formula (I) wherein Q is iodo. 
Preferred compounds are those compounds of fonnula (I) wherein Q is iodo, X-Ri is 
a 3,5-dimetliylphenylthio or a 3,5-dimethylphenyloxy and R2 is a hydroxymethyl or 
a N-morpholinometliyl or a 3-phenylpropyl or a furan-2-yl-methylthiomethyl. Also 
25 preferred compounds are tliose compounds of formula (I) wherein Q is iodo, X-Rj is 
a 3-(2-cyano-vinyl)-5-iodophenyloxy or 5-bromo-3-(2-cyano-vinyl) and R2 is ethyl. 

Most preferred compounds are compounds n° 242, 255, 43, 264, 124, 249, 298, 326, 
133, 241, 253, 306, 328, 46, 105, 234, 254, 256, 272, 284, 296, 319, S3, 88, 108, 109, 
30 115, 277, 286, 299, 45, 85, 86, 231, 244, 297, 250, 257, 307, 324, 81, 92, 140, 143, 
217, 221, 230, 232, 245, 309, 321, 322, 31, 218, 222, 314, 8, 99, 121, 219, 233, 280, 
551, 470, 375, 483, 547, 606, 618, 662, 694, 700, 709 and 713 of table 1. 
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The present invention also relates to a method of treating warm-blooded animals 
suffering from HIV infection. Said method comprises the administration of the 
therapeutically effective amount of a compound of formula (I) or any sub group 
thereof, a //-oxide form, a pharmaceutically acceptable addition salt or a 
stereochemically isomeric fomi tliereof in admixture with a pharmaceutical carrier. 

The compounds of fonnula (I) can be prepared according to art-lcnown procedures. 

hi general, compounds of fomiula (I) wherein X is an oxygen and Ri a 
3,5-dimethylphenyI, said compound being represented by formula (I-a) can be 
prepared by reacting an intermediate of fomiula (II) with a derivative of fomiula (III) 



In this and the following preparations, the reaction products may be isolated from the 
reaction medium and, if necessary, fiirther purified according to methodologies 
generally known in the art such as, for example, extraction^ crystallization, 
distillation, trituration and chromatography. 

The compounds of formula (I) wherein X is a sulphur, said compound being 
represented by formula (I-b) can be prepared by reacting an interinediate of formula 
(RO with a derivative of formula (V) in an appropriate solvent such as for example 
methanol, ethanol, propanol, butanol, dioxane, tetrahydrofurane, 2- 
rnethoxyethylether or toluene, and the like. This reaction can be performed at a 
temperature comprised between 20 and 1 30*^C. 
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(IV) 



(l-b) 



The compounds of fonnula (I) may further be prepared by converting compounds of 
formula (I) into each otlier according to art-known group transfonnation reactions. 

5 The compounds of formula (I) may be converted to the corresponding N-oxide fonns 
following art-known procedures for converting a trivalent nitrogen into its N-oxide 
form. Said //-oxidation reaction may generally be carried out by reacting the starting 
material of formula (I) with an appropriate organic or inorganic peroxide. 
Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali 

10 metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; 
appropriate organic peroxides may comprise peroxy acids such as, for example, 
benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 
3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid, 
alkylhydroperoxides, e.g. t.butyl hydro-peroxide. Suitable solvents are, for example, 

15 water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, 
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloroniethane, and mixtures of 
such solvents. 

Some of the compounds of formula (I) and some of the intermediates in the present 
.20 invention may contain an asymmetric carbon atom. Pure stereochemically isomeric 
forms of said compounds and said intermediates can be obtained by the application 
of art-known procedures. For example, diastereoisomers can be separated by 
physical metliods such as selective crystallization or chromatographic techniques, 
e.g. counter current distribution, liquid chromatography and the like methods. 
25 Enantiomers can be obtained from racemic mixtures by first converting said racemic 
mixtures with suitable resolving agents such as, for example, chiral acids, to 
mixtures of diastereomeric sahs or compounds; then physically separating said 
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mixtures of diastereomeric salts or compounds by, for example, selective 
crystallization of cliromatographic techniques, e.g. liquid chromatography and the 
like methods; and finally converting said separated diastereomeric salts or 
compounds into the corresponding enantiomers. Pure stereochemically isomeric 
5 fonns may also be obtained from the pure stereochemically isomeric forms of the 
appropriate intennediates and starting materials, provided that the intervening 
reactions occur stereospecifically. 

An alternative mamier of separating the enantiomeric forms of the compounds of 
10 fonnula (I) and intemiediates involves liquid cliromatography using a chiral 
stationary phase. 

Some of the intemediates and starting materials are known compounds and may be 
commercially available or may be prepared according to art-known procedures. 

15 

The compounds of formula (I) as prepared in the hereinabove described processes 
may be synthesized as a mixture of stereoisomeric forms, in particular in the form of 
racemic mixtures of enantiomers which can be separated from one another following 
art-known resolution procedures. The racemic compounds of formula (I) may be 

20 converted into the corresponding diastereomeric salt fomis by reaction with a 
suitable chiral acid. Said diastereomeric salt forms are subsequently separated, for 
example, by selective or fractional crystallization and the enantiomers are liberated 
therefrom by alkali. An alternative manner of separating the enantiomeric fonns of 
the compounds of fonnula (I) involves liquid chromatography using a chiral 

25 stationary phase. Said pure stereochemically isomeric forms may also be derived 
fi-om the corresponding pure stereochemically isomeric forms of the appropriate 
starting materials, provided that the reaction occurs stereospecifically. Preferably if a 
specific stereoisomer is desired, said compound will be synthesized by stereospecific 
methods of preparation. These rrietho4s will advantageously employ 

3 0 enantiomerically pure starting materials. 
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It will be appreciated by those skilled in the art that in the processes described above 
the functional groups of intermediate compounds may need to be blocked by 
protecting groups. 

5 Functional groups which it is desirable to protect include hydroxy, amino and 
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups 
(e.g. tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), benzyl and 
tetrahydropyranyl. Suitable protecting groups for amino include tert- 
butyloxycarbonyl or benzyloxycarbonyl. Suitable protecting groups for carboxylic 
10 acid include Cj^alkyl or benzyl esters. 

The protection and deprotection of functional groups may take place before or after a 
reaction step. 

15 The use of protecting groups is fully described in ^Protective Groups in Organic 
Chemistry\ edited by J W F McOmie, Plenum Press (1973), and 'Protective Groups 
in Organic Synthesis' 2""* edition, T W Greene & P G M Wutz, Wiley Interscience 
(1991). 

20 The compounds of the present invention show antiretroviral properties, in particiilar 
against Human Immunodeficiency Virus (HIV), which is the aetiological agent of 
Acquired Immune Deficiency Syndrome (AIDS) in humans. The HIV virus 
preferentially infects human T-4 cells and destroys them or changes their normal 
function, particularly the coordination of the immune system. As a result, an infected 

25 patient has an everdecreasing number of T-4 cells, which moreover behave 
abnormally. Hence, the immunological defense system is unable to combat 
' infections and neoplasms and the HIV infected subject usually dies by opportunistic 
infections such as pneumonia, or by cancers. Other conditions associated with HIV 
infection include thrombocytbpaenia, Kaposi's sarcoma and infection of the central 

30 nervous system characterized by progressive demyelination, resulting in dementia 
and symptoms such as progressive dysartlma, ataxia and disorientation, HIV 
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infection further has also been associated with peripheral neuropathy progressive 
generalized lyniphadenopathy (PGL) and AIDS-related complex (ARC). 

Tlie present compounds also show activity against HIV-1 strains that have acquired 
5 resistance to art-kxiow non-nucleoside reverse transcriptase inliibitors. They also 
have little or no binding affinity to human a-1 acid glycoprotein. 

Due to their antiretro viral properties, particularly their anti-HIV properties, 
especially their anti-HIV- 1 -activity, the compounds of the present invention are 

10 useful in the treatment of individuals infected by HIV and for the prophylaxis of 
these individuals. In general, the compounds of the present invention may be useful 
in the treatment of warm-blooded animals infected with viruses whose existence is 
mediated by, or depends upon, tlie enzyme reverse transcriptase. Conditions which 
may be prevented or treated with the compounds of tlie present invention, especially 

15 conditions associated wdth HIV and other pathogenic retroviruses, include AIDS, 
AlbS-related complex (ARC), progressive generalized lymphadenopatiiy (PGL), as 
well as clironic CNS diseases caused by retroviruses, such as, for example HIV 
mediated dementia and multiple sclerosis. 

2 0 Tlie compounds of the present invention or any subgroup thereof may therefore be 
used as medicines against above-mentioned conditions. Said use as a medicine or 
metliod of treatment comprises the systemic administration to HIV-infected subjects 
of an amount effective to combat the conditions associated with HIV and oflier 
pathogenic retroviruses, especially HIV«1. 

25 

The compounds of the present invention or any subgroup thereof maj' be formulated 
into various pharmaceutical forms for administration purposes. As appropriate 
compositions there may be cited all compositions usually employed for systemically 
administering drugs. To prepare the pharmaceutical compositions of this invention, 
30 an effective amount of the particular compound, optionally in addition salt form, as 
the active ingredient is combined in intimate admixture with a pharmaceutically 
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acceptable carrier, which earner may take a wide variety of forms depending on the 
fonn of preparation desired for administration. These phamiaceutical compositions 
are desirable in unitary dosage foirn suitable, particularly, for administration orally, 
rectally, percutaneously, or by parenteral injection. For example, in preparing the 
5 compositions in oral dosage form, any of the usual phamiaceutical media may be 
employed such as, for example, water, glycols, oils, alcohols and the like in the case 
of oral liquid sugars, kaolin, lubricants, binders, disintegrating agent and the like in 
the case of powders pills, capsules, and tablets. Because of their ease in 
administration, tablets and capsules represent the list advantageous oral dosage unit 

10 forms, in which case solid pharmaceutical carriers are obviously employed. For 
parenteral compositions, tlie carrier will usually comprise sterile water, at least in 
large part, though other ingredients, for example, to aid solubility, may be included. 
Injectable solutions, for example, may be prepared in which the carrier comprises 
saline solution, glucose solution or a mixture of saline and glucose solution. 

15 Injectable suspensions may also be prepared in which case appropriate liquid 
carriers, suspending agents and the like may be employed. Also included are solid 
form preparations which are intended to be converted, shortly before use, to liquid 
form preparations. In the compositions suitable for percutaneous administration, the 
carrier optionally comprises a penetration enhancing agent and/or a suitable wetting 

20 agent, optionally combined witli suitable additives of any nature in minor 
proportions, which additives do not introduce a significant deleterious effect on the 
skin. Said additives may facilitate the administration to the skin and/or may be 
helpful for preparing the desired compositions. Tliese compositions may be 
administered in various ways, e.g., as a transdermal patch, as a spot-on, as an 

25 ointment. 

To aid solubility of the compounds of formula (I), suitable ingredients, e.g. 
cyclodextrins, may be included in the compositions. Appropriate cyclodextrins are a, 
p, y-cyclodextrins or ethers and mixed ethers thereof wherein one or more of the 
30 hydroxy groups of the anliydro glucose units of the cyclodextrin are substituted vvitli 
Cj ^alkyl, particularly methyl, ethyl or isopropyl, e.g. randomly methylated p-CD; 
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hydroxyCj^alkyl, particularly hydroxyethyl, hydroxy-propyl or hydroxybutyl; 
carboxyC^^alkyl, particularly carboxymethyl or carboxy-ethyl; Cj^^alkylcarbonyl;, 
particularly acetyl. Especially noteworthy as complex ants and/or solubilizers are P- 
CD, randomly methylated P-CD, 2,6-dimethyl-p-CD, 2-hydroxyethyl-p-CD, 
5 2-hydroxyetliyl-P-CD, 2-hydroxypropyl-p-CD and (2-carboxymethoxy)propyl-P- 
CD, and in particular 2-hydroxypropyl-p-CD (2-HP-p-CD). 

The terai mixed ether denotes cyclodextrin derivatives wherein at least two 
c)'clodextrin hydroxy' groups are etherified with different groups such as, for 
10 example, hydroxy-propyl and hydroxyethyl. 

Tlie average molar substitution (M.S.) is used as a measure of the average number of 
moles of alkoxy units per mole of anhydroglucose. The average substitution degree 
(D.S.) refers to the average number of substituted hydroxyls per anhydroglucose unit. 
15 The M.S. and D.S. value can be determined by various analytical tecliniques such as 
nuclear magnetic resonance (NMR), mass spectrometry (MS) and infrared 
spectroscopy (IR). Depending on the technique used, slightly different values maybe 
obtained for one given cyclodextrin derivative. Preferably, as measured bj' maiss 
spectrometry, the M.S. ranges from 0.125 to 10 and the D.S. ranges from 0.125 to 3. 

20 

Otlier suitable compositions for oral or rectal administration comprise particles 
obtainable by melt-extruding a mixture comprising a compound of formula (I) and an 
appropriate water-soluble polymer and subsequently milling said melt-extruded 
mixture. Said particles can then be formulated by conventional techniques into 
25 pharmaceutical dosage forms such as tablets and capsules. 

Said particles consist of a solid dispersion comprising a compound of formula (I) and 
one or more pharmaceutically acceptable water-soluble polymers. The preferred 
technique for preparing solid dispersions is the melt-extrusion process comprising 
30 the following steps : 

a) mixing a compound of formula (I) and an appropriate water-soluble polymer. 
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b) optionally blending additives with the thus obtained mixture, 

c) heating the thus obtained blend until one obtains a homogenous melt, 

d) forcing the thus obtained melt through one or more nozzles; and 

e) cooling the melt till it solidifies. 

5 

The solid dispersion product is milled or ground to particles having a particle size of 
less than 1500 j.im, preferably less than 400 )i.m, more preferably less than 250 p.m 
and most preferably less than 125 \xm. 

10 Tlie water-soluble polymers in the particles are polymers that have an apparent 
viscosity, when dissolved at 20°C in an aqueous solution at 2 % (w/v), of 1 to 5000 
mPa.s, more preferably of 1 to 700 mPa.s, and most preferred of 1 to 100 mPa.s. For 
example, suitable water-soluble polymers include alkylcelluloses, hydroxyalkyl- 
celliiloses, hydroxyalkyl alkylcelluloses, carboxyalkylcelluloses, alkali metal salts of 

1 5 carboxyalkylcelluloses, carboxyalkylalkylcelluloses, carboxyalkyl cellulose esters, 
starches, pectines, chitin derivates, polysaccharides, polyacrylic acids and the salts 
thereof, polymethacrylic acids and the salts and esters thereof, methacrylate 
copolymers, polj^inylalcohol, polyalkylene oxides and copolymers of ethylene 
oxide and propylene oxide. Preferred water-soluble polymers are Eudragit E® (Rohm 

20 GmbH, Gemiany) and hydroxypropyl methyl celluloses. 

Also one or more cyclodextrins can be used as water soluble polymer in the 
preparation of the above-mentioned particles as is disclosed in WO 97/18839. Said 
cyclodextrins include the pharmaceutically acceptable unsubstituted and substituted 
25 cyclodextrins known in tlie art, more particularly a, P, y-cyclodextrins or the 
pharmaceutically acceptable derivatives thereof. 

Substituted cyclodextrins which can be used include polyethers described in U.S. 
Patent 3,459,73 1 . Further substituted cyclodextrins are ethers wherein the hydrogen 
30 of one or more cyclodextrin hydroxy groups is replaced by C,.5alkyl, 
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hydroxyC|_^alkyl, carboxy-C,.^alkyl or Cj_gallcyloxycarbonylCi_galkyl or mixed 
ethers thereof. In particular such substituted cyclodextrins are ethers wherein the 
hydrogen of one or more cyclodextrin hydroxy groups is replaced by C|,3alkyl, 
hydroxyC^^alkyl or carboxyCj_2alkyl or more in particular by methyl, ethyl, 
5 hydroxyethyl, hydroxypropyl, hydroxybutyl, carboxy-methyl or carboxyethyi. 

Of particular utility are the p-cyclodextrin ethers, e.g. dimethyl-P-cyclodextrin as 
described by M. Nogradi {Drugs of the Future, (1984) Vol. 9, No. 8, p. 577-578) and 
polyethers, e.g. hydroxypropyl P-cyclodextrin and hydroxyethyl P-cyclodextrin, 
10 being examples. Such an alkyl ether may be a methyl ether with a degree of 
substitution of about 0.125 to 3, e.g. about 0.3 to 2. Such a hydroxypropyl 
cyclodextrin may for example be formed from the reaction between P-cyclodextrin 
an propylene oxide and may have a MS value of about 0.125 to 10, e.g. about 0.3 to 
3. 

A more novel type of substituted cyclodextrins is sulfobutylcyclodextrines. 

The ratio of the compound of fomiula (I) over cyclodextrin may vary widely. For 
example ratios of 1/100 to 100/1 may be applied. Lateresting ratios of the compound 
20 of formula (I) over cyclodextrin range from about 1/10 to 10/1. More interesting 
ratios range from about 1/5 to 5/1. 

It may further be convenient to formulate tlie compounds of formula (I) in the form 
of nanoparticles which have a surface modifier adsorbed on the surface thereof in an 
25 amount sufficient to maintain an effective average particle size of less than 1000 nm. 
Useful surface modifiers are believed to include those which physically adhere to the 
surface of the compound of formula (I) but do not chemically bond to said 
compound. 

30 Suitable surface modifiers can preferably be selected from known organic and 
inorganic pharmaceutical excipients. Such excipients include various polymers, low 
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molecular weight oligomers, natural products and surfactants. Preferred surface 
modifiers include nonionic and anionic surfactants. 

Yet another interesting way of formulating the compounds of formula (I) involves a 
5 pharmaceutical composition whereby the compounds of formula (I) are incorporated 
in hydrophilic polymers and applying this mixture as a coat film over many small 
beads, thus 3/i elding a composition which can conveniently be manufactured and 
which is suitable for preparing phannaceutical dosage fonns for oral administration. 

10 Said beads comprise a central, ronnded or spherical core, a coating film of a 
hydrophilic polymer and a compound of fonnula (I) and a seal-coating polymer 
layer. 

Materials suitable for use as cores in the beads are manifold, provided that said 
15 materials are phannaceuticallj' acceptable and have appropriate dimensions and 
firmness. Examples of such materials are polymers, inorganic substances, organic 
substances, and saccharides and derivatives thereof. 

It is especially advantageous to fonnulate the aforementioned phannaceutical 
2 0 compositions in unit dosage fonn for ease of administration and uniformity of 
dosage. Unit dosage form as used herein refers to physically discrete units suitable as 
unitary dosages, each unit containing a predetemiined quantity of active ingredient 
calculated to produce the desired therapeutic effect in association with the required 
pharmaceutical carrier. Examples of such dosage unit fonns are tablets (including 
2 5 scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions 
or suspensions and the like, and segregated multiples thereof. 

Tliose of skill in the treatment of HIV-infection could determine the effective daily 
amount firom the test results presented here. In general, it is contemplated that an 
30 effective daily amount would be from 0.01 mg/kg to 50 mg/kg body weight, more 
preferably from 0.1 mg/Tcg to 10 mg/kg body weight. It may be appropriate to 
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administer tiie required dose at two, three, four or more sub-doses at appropriate 
intervals tliroughout the day. Said sub-doses may be fomiulated as unit.dosage forms, 
for example, containing 1 to 1000 mg , and in particular 5 to 200 mg of active 
ingredient per unit dosage form. 

5 

The exact dosage and frequenc}' of administration depends on the particular 
compound of fomiula (I) used, the particular condition being treated, the severity of 
the condition being treated, the age, the weight and general physical condition of the 
particular patient as well as other medication the individual may be taking, as is well 

1 0 known to those skilled in the art. Furthemiore, it is evident that said effective daily 
amount may be lowered or increased of the response of the treated subject and/or 
depending on the evaluation of the physician prescribing the compounds of the 
instant invention. The effective daily amount ranges mentioned hereinabove are 
therefore only guidelines and are not intended to limit the scope or use of the 

1 5 invention to any extent. 

Also, the combination of an antiretroviral compound and a compound of the present 
invention can be used as a medicine. Thus, the present invention also relates to a 
product containing (a) a compound of the present invention, and (b) another 

2 0 antiretroviral compound, as a combined preparation for simultaneous, separate or 
sequential use in anti-HIV treatment. The different drugs may be combined in a 
single preparation together with phamiaceutically acceptable carriers. Said other 
antiretroviral compounds may be known antiretroviral compounds such as nucleoside 
reverse transcriptase inliibitors, e.g. zidovudine (3*-azido-3 -deoxythjonidine; AZT), 

2 5 didanosine (dideoxy inosine; ddl), zalcitabine (dideoxycytidine; ddC) or lamivudine 
(3'-thia-2-3'-dideoxycytidine; 3TC) and the like; non-nucleoside reverse 
transcriptase inJiibitors such as suramine, pentamidine, thymopentin, 
castanospennine, efavirenz, rescriptor (BHAP derivative), dextran (dextran sulfate), 
foscamet-sodium (trisodium phosphono formate), nevirapine (ll-cyclopropyl-5,11- 

3 0 dihydro-4-methyl-6//dipyrido[3,2-b: 2',3 -e][ 1 ,4]dia2epin-6-one), tacrine 
(tetrahydroaminoacridine) and the like; compounds of tiie TIBO (tetrahydro- 
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imidazo[4,5,l-jk][l,4]-benzodiazepine-2(l//)-one and thione)-type e.g. (S)-8-chIoro- 
4,5,6,7-tetrahydro-5-methyI-6-(3-iiietIiyl-2-butenyl)imidazo-[4,5,I- 
jk][l,4]benzodiazepine-2(l//)-thione compounds of the a-APA (a-anilino phenyl 
acetamide) type e.g. a-[(2-nitro-phenyl)amino]-2,6-dichloro-benzene-acetamide and 
5 the like; TAT-inliibitors, e.g. RO-5-3335 and the like; protease inhibitors e.g. 
indinavir, ritanovir, saquinovir, ABTr-378 and the like; fusion inhibitors; integrase 
inhibitors; or innnunomodulating agents, e.g. levamisole and the like. The compound 
of fonnula (I) can also be combined with another compound of fomiula (I), 

10 The following examples are intended to illustrate the present invention. The numbers 
under the formulas correspond to the numbers in the table (I). 

Example 1 : Ethyl 2-azido~4-(3,5-'dimethylplienoxvV L6~dihvdrO" 5-iodo-6-oxO"3 - 
pvridinecarboxvlate (compound 106) 

O I 



2-chloro-4-hydroxy-6-oxo-l ,6-dihydro-pyridine-3-carboxylic acid ethyl ester 
(intermediate 1) was obtained as described by J. A. Elvidge and N. A. Zaidi (J. 
Chem. Soc, (1968), 17, 2188) and dichloro-3,5-dimethyliodobenzene (intermediate 
2) as described by HJ. Lucas, E.R. Kennedy, Org. Synth. (1955) Vol-m, 482-483. 



1 . L: Ethyl 2-chloro-4-(3.5-dimethvlphenoxy)- 1 .6-dihvdrO"5"iodo-6'OXO-3- 
pyridinecarboxylate (intermediate 3) 

hitemiediate 2 (0.73 g, 2.2 inmol) was suspended in 10 ml of water 
containing sodium carbonate (0.24 g, 2.2 mmol) and stirred for 30 min. at room 
25 temperature. To this mixti^re a solution of intermediate 1 (0.44 g, 2 mmol) in 10 ml 
of water containing also sodium carbonate (0.22 g; 2 mmol) was added. After stirring 
for one hour at 20°C the precipitate was filtered off, washed with water, dried in 
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vacuo and suspended in diglyme (5 ml). After heating at 100*^C for 10 min., the 
solvent was removed in vacuo. Purification by flash chromatography (Si02, 
CHsClo/ethanol 98:2) gave the titled compound (0.6 g, 67%) as yellow microcrystals, 
m. p, 180-182°C 

5 

1 .2.: Ethyl 2-azido-4-(3.5-dimethvlphenoxyV1.6-dihvdro-5-iodo-6-oxo-3- 
pyridinecarboxylate (compound 106) 

Sodium azide (0.20 g, 3.12 mmol) was added to a solution of intennediate 3 
(0.50 g, 1.56 imnol) in DMSO (5ml), and the mixture was heated at 50^C for 5 hours 
10 Reaction mixture was partitioned between water (30 ml) and ethyl acetate (40 ml). 
The organic layer was dried over magnesium sulfate and concentred. Flash 
chi-omatography (Si02, CHiC^/ethanol 95:5) gave the desired product (0.49 g, 70%) 
as a white solid, m. p. = 2 16-21 8^*0. 

1 5 EiiLainpIc 2: 4-f 3 .5-dimethvlphenvn-sulfinvn-5-ethyl-3-iodo>6-methvl-2( 1 H)- 
pvi idinone (compound 108) 

O 

1 



20 




108 

4-[3,5-dimethylphenyl)-thio]-5-ethyl-6-methyl-2( 1 /f)-pyridinone (intermediate 4) 
was obtained as described by Dolle et aL (J, Med Chem., (1995), 38, 4679-4686). 



2.1.: 4-r3,5-dimethvlphenvlVthio1-5-ethvl-3-iodo-6-methvl-2( l//)-pvridinone 
(intermediate 5) 

The intermediate 4 (273 mg; 1 mmol) was dissolved in acetic acid (4 ml) 
and ettiyl acetate (4 ml). At room temperature and in the dark 7V-iodosuccinimide 
2 5 (225 mg : 1 mmol) was added in one portion. After 4 hours under stirring at room 



SNSDCX:tO: <WO 0224650A2 I > 



wo 02/24650 l>CT/IBOI/020X2 



temperature, the mixture was poured into water (15 ml) and the pH of the solution 
was adjusted to 7 with 28% ammonia. The combined organic layers obtained by 
extraction with etliyl acetate (3x30 ml) were washed with brine (10 ml), dried over 
magnesium sulfate and evaporated to give a gum. It was then purified by flash 
5 chromatography on silica gel column with CH2Cl2-ethanol (98:2) as the eluent to 
give the main fraction containing the titled compound which was recristallized from 
ethanol furnishing the pure intermediate 5 as yellow microcrystals (122 mg ; 51%), 
m. p.-252°C. 

10 2,2.: 4-r3,5-dimethvlphenvn-sulfinvn-5-ethvl>3-iodo-6-methyl-2(lH)-pvridinQne 
(compound 108) 

m-chloroperbenzoic acid and water (70%, 123 mg ; 0.5 mmol) in chloroform 
(15 ml) was dried over magnesium sulfate and filtered. To this solution at O^C was 
added the intermediate 5 (200 mg ; 0.5 nrmiol) and the mixture was kept under 
15 stirring for 1 hour. A saturated solution of sodium carbonate (5 ml) was added and 
the combined organic layers obtained by extraction with CH2CI2 (3x30 ml) were 
dried over magnesium sulfate and evaporated. The residue obtained was then 
chromatographed (Si02, CH2Cl2/ethanol 98:2) to give the titled compound (113 mg; 
50%). 

20 IH NMR. (200 MHz, CDC13), d : 0.66 (t, 3H, CH3-CH2, J=6.9 Hz) ; 2.20-2,90 (m, 
1 IH, CH3-6,3',5^ CH2CH3); 7.08 (s, IH, H-4') ; 7.25 (s, 2H, H-2\&) ; 12.9 
(s, 1H,NH). 

Example 3: 4-(3.5-dimethvlphenoxv)'-L6-dihvdrQ-5-iodo-2-methvl"6-oxo-3' 
2 5 pvridinecarboxaldehyd e (compound 269) 




O 



269 
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Ethyl 4-hydroxy-6-melhyl-2-oxo-l,2-dihydro-3-pyridinecaiboxylate (intermediate 6) 
was described by E. Knoevenagel and A. Fries (Ber., (1898), 31, 768). 

3.1 . : Ethyl 4-hvdroxv-5-hvdroxvniethvl-6-methvl-2-oxo-U2-dihvdro-3- 
5 pyridinecarboxvlate (intermediate 7) 

The mixture of intemiediate 6 (1.8 g; 9.1 nimol), NaoCOa (970 mg ; 9.1 
mniol) and water (30 ml) was heated in an oil bath at 90^C. Three portions of 37% 
fonnaldehyde solution in water (1.46 ml; 18.2 mmol each) were added every 45 min. 
The homogeneous mixture obtained was kept at the same temperature for 30 min. 

10 further and the oil bath was removed. When the internal temperature reaches eO^'C, 
ethyl acetate (40 ml) and acetic acid (1.8 ml) were added and after extraction with hot 
ethyl acetate (4x40 ml) the organic layer was evaporated under reduced pressure. The 
residue was then purified by flash chromatography on a silica gel column with 
CH2Cl2/ethanol (95:5) as the eluent to give the expected intermediate 7 (830 mg; 

1 5 40%), m. p. = 262-265°C. 

3.2. : Ethyl 5-formvl-4-hvdroxv-6-methvl-2-oxO"l,2-dihvdro-3-pvridine-3- 
carboxvlate (intermediate 8) 

To a stirred solution of intermediate 7 (500 mg ; 2.2 mmol) in CH2CI2 (80 
20 ml) was added at reflux Mn02 (4 g ; 46 mmol) and the reflux was maintained for 50 
hours. The hot mixture was filtered off, the solid was washed successively with hot 
methanol (3x50 ml) and hot ethyl acetate (3x50 ml). Tlie solvents were evaporated 
and the solid residue obtained was then purified by flash chromatography on a 
column of silica gel with CH2Cl2/ethanol (98:2) as the eluent to give the intermediate 
25 8 (420 mg; 85%); m. p. - 24S-250°C. 

3 .3 > : 4-hvdroxv-2-methyl-6-oxo- 1 ,6'dihvdro-3"Dvridinecarboxaldehvde (intermediate 
9) 

To a solution of intermediate 8 (350 rhg ;1.5 mmol) in 1,4-dioxane (15 ml) 
30 was added water (7.6 ml) and IN HCl (2.4 ml) and the mixture was heated under 
reflux for 24 hours. The hot solution was extracted with ethyl acetate (3x30 ml) and 
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the solvent was removed under reduced pressure furnishing the titled intemiediate 9 
as yellow microcrystals (110 mg; 47%); m. p. > 260*^0. This compound was used for 
the next step without any further purificatioii. 

5 3.4,: 4-(3,5-dimethvlphenoxYVK6-dihvdro-5-iodo-2"methvl-6-oxo-3- 
pvridinecarboxaldehyd e (compound 269) 

Intemiediate 2 (1.31 4.32 iiunol) was suspended in 25 ml of water 
containing sodium carbonate (0.46 g, 4.32 mmol) and stiired for 30 min, at room 
temperature. To this mixture a solution of intemiediate 9 (0.55 g, 3,6 mmol) in 25 ml 

10 of water containing also sodium carbonate (0.38 g; 3.6 mmol) was added. After 
stirring for Ihour at 20°C the precipitate was filtered off, washed witli water, dried in 
vacuo and suspended in dimethylfomiamide (15 ml). After heating under reflux for 
111 the solvent was removed w vacuo. Purification by flash cliromatographj'^ (SiOa, 
CH2Cl2/EtOH 95:5) gave the titled compound (1 .01 g, 73%) as yellow niicrocrj'stals, 

15 m.p.>260°C. 

Example 4: 4-f3.5-dimethvlphenoxv)-5-(livdroxvmethvIV3-iodo-6-methvl"2n//)' 
pvridinone (compound 257) 




257 



20 To a stirred solution of compound 269 (500 mg ; 1 .3 mmol) in methanol 

(50 ml) was added NaBH4 (350 mg ; 9.2 mmol) in small portions for a period of 10 
min. After Ihour on stirring at room temperature, water (20 ml) and a solution 10% 

potassium carbonate (30 ml) were added. Tlie mixture was extracted with ethyl 
acetate (3x60 ml) and the organic layer was washed with brine, dried over 
2 5 magnesium sulfate and the solvent was removed under reduced pressure giving 
colorless microcrystals wliich correspond to the titled compound (490 mg ; 97%) 
m.p.=248-250^C. 
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Example 5 : 5-fchlQromethvlV4-n,5-dimethvlphenoxv)-3-iodo-6-methvI-2(l//)- 
pvridinone (compound 125) 

O 

I 




125 

Tlie heterogeneous solution of compound 257 (450 mg; 1.2 mmol) in 
CHnCh (30 ml) became homogeneous mixture by addition at room temperature of 
SOCI2 (2.6 ml). After 2 hours on stirring at room temperature, all the volatiles were 
removed under reduced pressure giving a yellow solid which corresponds to the 
expected compound 125 in quantitative yield (470 mg); m. p.= 256-258°C. Tliis 
compound was used for the next step without any further purification. 

Example 6 : 4-(3.5-dimethvlphenoxv)-5"(ethoxvmethvl)"3-iodo-6-methvl-2f 1//)- 
pvridinone (compound 255) 

O 




255 



A solution of compound 125 (60 mg; 0.15 mmol) in absolute etlaanol (5 ml) 
and potassium carbonate (60 mg; 0.44 mmol) was heated under reflux for 1 6 hours. 
After evaporation under reduced pressure, water (5 ml) was added and the mixture 
was extracted with ethyl acetate (3x10 ml). The organic layer was washed with 
brine (5 ml), dried over magnesium sulfate and the solvent was removed. The 
colorless solid residue was then purified by flash cliromatography on a silica gel 
column with CH2Cl2/ethanol (98:2) as the eluent to give the titled compound 255 (59 
mg; 95%); m. p. - 234-236°C. 
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Example 7: 4-(3,5-diinethvlphenoxvV5-ethvl'3-iodo-6-methvl-2(l//)-pvridinone 
(compound 25S) 




258 

This compound was prepared starting from the 5-ethyl-6-metliyI-4- 
5 hydroxypyridin-2(l//)-one (intermediate 10) wliich was obtained as described by 
Dolle et al (J. Med, Chem,, (1995), 38, 4679-4686). 

Intemiediate 2 (3,75 g ; 12,4 mmol) was suspended in water (50 ml) 
containing sodium carbonate (1,31 g ; 12,4 mmol) and stirred for 30 min at room 
temperature. To this mixture a solution intermediate 10 (1,9 g; 12,4 mmol) in water 
10 (50 ml) containing also sodium carbonate (1,31 g ; 12,4 mmol) was added. After 
stirring for Ihour at 20''C the precipitate was filtered off, washed with water, dried 
under vacuum at room temperature and suspended in dimethylformamide (20 ml). 
The mixture was refluxed for Ihour. Tlie solvent was removed Z;? vacuo. Purification 
by flash cliromatography (SiOi, CH2CI2/ Et OH. 98:2) gave the titled compound 
15 (4,3 g; 90%) as colorless microcrystals; m. p. = 240''C. . 

Example 8: 4-f3.5-dimethylphenoxv)-3-ethenvl-5-ethvl-6-methvl-2(l.ffl-pvridinone 
(compound 234) 




234 

20 Compound 258 (300 mg, 0.1783 mmol) and palladium 

tetrakistriphenylphosphine (45 mg, 5%mol) were dissolved in' toluene (6 ml). 
Tributyl(vinyl)tin (358 mg, 0.94 mmol) was added at room temperature. The mixture 
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was refluxed for 12 hours. Water (8 ml) was added and the aqueous layer was 
extracted with dichloromethane and dried over magnesium sulfate. Tlie solvent was 
removed under vacuum and the residue was purified by flash cliromatography (SiOo, 
CH2Cl2/ethanol 98:2) to give the titled compound 234 as colorless microcrystals (87 
5 mg, 39%); m. p. = 200°C. 

Example 9: 4-(3.5-diniethvlphenoxv)-3.5-'diethvl-6-methvl-2(li/)-pvi'idinonc 
(compound 23 1 ) 




231 

10 Compound 234 (90 mg, 0.318 mmol) was dissolved in absolute ethanol 

(10 ml). Tlie catalyst palladium on carbon 10% (44 mg) was added. The mixture was 
stirred imder hydrogen atmosphere at room temperature for 12hours. The catalyst 
was filtered off and the solvent was evaporated under vacuum. The residue was 
purified by flash chromatography (SiOi, CH2Cl2/ethanol 98:2) to give the desired 

1 5 compound as colorless microcrystals (60 mg, 66%);, m.p. = 1 80°C. 

Example 10: 4-r3.5"dimethvlphenvl)-'thio1-5-(etlioxvmethvlV3"iodo-6-methvl- 
2( 1 //)-pvridinone (compound 86) 

O I 




20 1 0. 1 . Ethyl 4-hvdroxv-2-methv]-6-oxo-l .6-dihvdro-3-pvridinecarboxvlate 
(intermediate 12) 



wo 02/24C50 



PCT/IBOI/020K2 



38 

This compound was prepared starting from the di- 
(2,4,6-trichlorophenyl)malonate (intermediate 1 1) which was obtained as described 
by Kappe, Th., {Mh Chem. (1967), 98, 874). 

A solution of ethyl 3-aminocrotonate (12.6 g, 97.5 mmol) and of 
5 intermediate 11 in diglynie (400 ml) was heated at 100° C for 3 hours during which 
the product separated out. After cooling, diediylether (1.5 1) was added and the 
desired intermediate 12 was filtered (14.2 g, 75%). m. p. 243-245'^C. 

10.2. : Ethyl 4-chlQro-2-methvl-'6-oxo-L6-dihvdrO"3-pvridinecarboxvlate 
10 (intemiediate 13) 

To a solution of intennediate 12 (2 g; 10 mmol) and 
benzyltriethylanunonium chloride (9.1 g; 40 iTunol) in acetonitrile (40 ml) was added 
in one portion phosphorus oxychloride (2.2 ml ; 24 mmol). Tlie obtained mixture was 
stirred at room temperature under nitrogen atmosphere for 5 min. and heated under 
15 reflux for 2hours. After evaporation of the solvent, cool water (40 ml) was added and 
the mixture was stirred for 0.5hour. Extraction witli CH2CI2 followed by a silica gel 
column chromatography using CHoCb/ethanol (99:1) as eluent gave i) ethyl 2,4- 
dichloro-6-meth3dpyridin-5-ylcarboxylate (1.7 g ; 72%) (which can be transformed 
into the intemiediate 13 and ii) intermediate 13 (506 mg; 24%) m.p.=161-163°C. 

20 

10.3. : Ethyl 4-r(3 .5-dimethyl phenyl Vthiol- 1 .6-dihvdro-2-methvl-6-oxo-3- 
p^Tidinecarboxylate (intermediate 14) 

A mixture of the intennediate 13 (1.2 g ; 5,6 iimiol) in ethanol (15 ml), 
triethylamine (1.5 ml) and 3,5-dimethylthiophenol (1.45 ml ; 1 1 mmol) was heated 
2 5 under reflux for 1 6 hours. After evaporation under reduced pressure, diethylether (50 
ml) was added and the precipitate wais filtered off. The intennediate 14 was obtained 
(1.42 g; 80%) as a colorless solid m.p.= 233-235''C. 

1 0.4. : 4-rf3.5--dimethylphenvl)-thio1-5"fhvdroxvmethvl)-6-methvl-2f li/)^•p^^^dinone 
30 (intermediate 15) 
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Under nitrogen atmosphere, the intermediate 14 (500 mg ; 1.6 mmol) was 
suspended in dry tetrahydrofiirane (20 ml) eind LiAlH4 (120 mg; 3.2 mmol) was 
added at 0°C. The mixture w;is stirred at room temperature for IS hours and. poured 
in ethyl acetate (50 ml) at 0°C and a solution 10% H2SO4 (100 ml) was. added 
5 dropwise. The mixture was extracted with ethyl acetate (2xl00ml) and the organic 
layer was removed under reduced pressure giving the intermediate 15 (310 mg; 71%) 
m,p=268"270^C. 

10.5. : 4-f(3.5>dimethvlphenvlVthiQV5-(chloromethvIV6-methvl-'2(l/j^-pvridinone 
10 (intemiediate 16) 

A suspension of intennediate 15 (275 mg ; 1 mmol) in dichloromethane (10 
ml) became homogeneous by addition of SOCI2 (2.3 ml) at room temperature. After 2 
hours of stirring at room temperature, all the volatiles were removed under reduced 
pressure giving a yellow solid which corresponds to the expected intennediate 1 6 in 
1 5 quantitative yield (294 mg). 

This compound was used for the next step without further purification. 

1 0.6. : 4-r(3.5-dimethvlphenvl)-thiol-5-(ethoxvmethvl)--6-methvl->2(l //)'T>vridinone 
(intermediate 17) 

20 A solution of intermediate 16 (250 mg ; 0.85 mmol) in absolute ethanol 

(10 ml) and tri ethyl amine (0.24 ml) was heated at 50''C for 18 hours. After 
evaporation under reduced pressure the residue was purified by flash chromatography 
on a silica gel column witli CH2Cl2/ethanol (99:1) as the eluent to give the titled 
intennediate 17 (243 mg; 94%) m.p. = 203-205°C. 

25 

1 Q.7.: 4-r3.5-dimethvlphenvn-thioV5-(ethoxvmethvlV3-iodo-6-methvl-2( IH)- 
pvridinone (compound 86) 

The intermediate 17 (100 mg ; 0.33 mmol) was dissolved in acetic acid (2 
ml) and ethyl acetate (2 ml). At room temperature and in the dark iV^iodosuccinimide 
30 (75 mg ; 0.33 mmol) was added in one portion. After 2.5 h under stirring at room 
temperature, the mixture was poured into water (5 ml) and the pH of the solution was 
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adjusted to ca.7 with 28% ammonia. The combined organic layers obtained by 
extraction with CHoCK (3x10 ml) were washed with water (15 ml), dried over 
magnesium sulfate and evaporated to give a solid residue. It was then 
clnomatogiaphed on silica gel column with CH^Cli/ethanol (99:1) as the eluent to 
5 give the titled compound 86 as colorless microcrystals (96 mg; 68.%) 
m.p=220-222°C. 

Example 11 : 3-bromo-4-r3,5~dimethvlphenvl)-thio1- 5"(ethoxvmethvl)-6-methvl- 
2(1 //)-D yridinone (compound 85) 




The intennediate 17 (50 mg ; 0.16 mmol) was dissolved in acetic acid (3 
ml) and ethyl acetate (3 ml). At room temperature and in the dark N- 
bromosuccinimide (29 mg ; 0.16 mmol) was added in one portion. After 30 min. 
under stirring at room temperature, the mixture was poured into water (10 ml) and the 

15 pH of the solution was adjusted to ca.7 with 28% ammonia. The combined organic 
layers obtained by extraction with ethyl acetate (3x15 ml) were dried over 
magnesium sulfate and evaporated to give a solid residue. It was then purified by 
flash cliromatography on silica gel column with CH^Cb/etlianol (99:1) as the eluent 
to give the titled compound 85 as colorless microcrystals (48 mg; 76%) m.p.= 183- 

20 184^*0. 



Example 12: Ethvl 4"r3,5-dimethvlphenvn-thio1- 1 .6-dihvdro-5-iodo-2-methvl-6- 



oxo-3-pvridinecarboxvlate (compound 71) 
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71 

12.1. : Ethyl 4-r3.5-dimeth vlphenvn-thiol- 1 .6-dihvdro-2-methvl-6-oxo--3> 
pvridinecarboxylate (intermediate 1 8) 

3,5-dimethylthiophenol (0.69 ml ; 5.1 mmol) was added to a mixture of 
5 intermediate 13 (1 g ; 4.6 mmol) in triethylamine (1 ml) and ethanol (10 ml). The 
mixture was stirred and refluxed then brought to room temperature and poured out 
into water. The precipitate was jBItered. The residue was crystallized from diethyl 
ether. The precipitate was filtered off and dried to yield (1,2 g; 80%) of intermediate 
lS;m.p. = 230^C. 

10 

12.2. : Ethyl 4-r3,5-dimethvlphenvlVthio1-l ,6-dihvdro-5>iodo-2-methvl-6-oxo-3- 
pyridinecarboxylate (compound 71) 

iV^iodosuccinimide (0.085 g ; 0,4 mmol) was added at room temperature to a 
solution of intermediate 18 (O.L g ; 0.3 mmol) in ethyl acetate (0.3 ml) and acetic 

15 acid (0.3 ml) under nitrogen. The mixture was stirred 48 hours in darkness. The 
solvent was evaporated. The residue was purified by column chromatography over 
Kromasil® (CH2CI2 ; 100). Two fractions were collected and the solvent was 
evaporated to give 0.052 g of a compound which was crystallized from diisopropyl 
ether. Tlie precipitate was filtered off and dried to yield (32 mg; 23%) of compound 

20 71;m.p. = 210°C. 

Example 13: 4-r3,5-dimethvlphenvn-thio1-5-fhvdroxvmethvlV3-iodo>6-methvl- 
2( 1 /i/>-pvridinone (compound 61) 
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61 

Diisobutylaluminium hydride (20wt.% solution in toluene) (0.75 ml; 0.9 
niniol) was added at -70°C to a mixture of compound 71 (0.1 g ; 0.2 mmol) in 
toluene (10 ml). The mixture was stirred at 0°C for 1 hour, poured out into water and 
5 extracted with ethyl acetate. The residue was crystallized from diisopropyl ether. Tlie 
precipitate was filtered off and dried to yield (56 mg; 70%) of compound 61 ; m.p = 
240^C. 

Example 14: 5-rchloromethvlV4-r3,5-dimethYlphenvlVtliioV3-iodO'6-methvl- 
1 0 2(l//)-pvridinone (compound 60) 

O 1 




SOCI2 (0.9 ml ; 12.3 mmol) was added dropwise at 0°C to a solution of 
compound 61 (0.8 g; 1.9 mmol) in CH2CI2 (90 ml). The mixture was stirred at room 
temperature overnight and evaporated till drjoiess. The residue was taken up in 
15 CH2CI2 and evaporated (3 times) to yield 0.7 g (89 %) m.p. = 21S°G. The product 
was used without further purification in the next reaction step. 

Example 15: 4-r3,5-dimethYlphenYlVthio1-5-r(ethYlthio)methvll-3-iodo-6-methvl- 
2(lij^-Pvridinone (compound 45) . 



wo 02/24650 



PCT/I BO 1/02082 



43 




45 

A mixture of compound 60 (0. 1 g ; 0.2 mmol) and ethanethiol (0.036 ml ; 0.5 
mmol) in triethylamine (0.1 ml) and ethanol (2 ml) was stirred and refluxed for 4 
hours. The solvent was evaporated. The residue (0.06 g) was purified by column 
5 chromatography over silica gel (eluent : CH2CI2/CH3OH/NH4OH ; 95/5/0. 1). The 
pure fractions were collected and the solvent Wcis evaporated. The residue (0.02 g) 
was crystallized from diisopropylether. Tlie precipitate was filtered off and driedto 
yield 0.018 g (17 %); m.p.= 210°C. 

10 Example 16: 4-r(3,5-dimethvlphenvl)-thio1-3-iodO''6-methvl-5-morpholinomethvl" 
1 ii/-pvridin'2'One (compound 43) 




A mixture of compound 60 (0.05 g ; 0.1 mmol), morpholine (0.02 ml; 
0.0002 mol) and K2CO3 (0.082g ; 0.6 mmol) in acetonitrile (2 ml; 0.6 mmol) was 
15 stirred at 50°C in a sealed tube for 2 hours, poured out into water and extracted with 
ethylacetate. The solvent was evaporated. The residue was crystallized from 
diisopropyl ether. The precijpitate was filtered off and dried. The residue (0.057 g) 
was crystallized from isopropanoh The precipitate was filtered off and dried to )aeld 
0.041 g (73 %X m.p. = 230°C. 



Example 17: 6'(diethox vmethvn-4-(3 .5>dimethvlphenoxvV5-ethvl-3-iodo-2( 1 //V- 



pvridinone (compound 134) 
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1 7. 1 6-f diethox\TOethvl)-5-ethvl-4-hvdroxv-2//-pvran-2-one (inteniiediate 19) 
A solution of sodium hydride (60 % dispersion in mineral oil) in 
tetrahydrofurane (500 ml) was cooled at 0°C under nitrogen. 3-oxo-hexanoic-acid 
5 ethyl ester (25 g ; 158 mmol) was added dropwise and the mixture was stirred at O^C 
for 15 minutes. Butyllithium 1.6 M (99 ml; 158 mmol) was added dropwise and the 
mixture was stirred at O^C for 1 hour. Diethoxy-acetic acid ethyl ester (27.8 g ; 
0.178 mol) was added drop wise and the mixture was stirred at O^^C for 1 hour. 
Hydrochloric acid 12 N (50 ml) was added and the mixture was stirred at room 
10 temperature for 1 hour and extracted with diethyl ether to yield 20 g (53%) of 
intermediate 19. Tlie product was used without further purification in the next 
reaction step. 

1 7 .2. : 6-(diethoxvmethvl)-'5-ethvl-4-hvdroxv-2( 1 i:n-pvridinone (intennediate 20) 
15 A mixture of intermediate 19 (20 g ; 82 mmol) in CH3OH/NH3 (150 ml) was 

stirred at 60°C for 4 hours, evaporated till dryness and taken up in diisopropyl ether. 
The precipitate was filtered to yield 1.5 g of intemiediate 20 (7.5 %). The product 
was used without further purification in the next reaction step, 

20 1 7 .3 . : [ 6-( diethox vmethvl)-5-ethvM>hvdroxv-2-oxo-3-p vridin vll-f 3,5- 
dimethylphenvD-iodQnium.hvdroxide, inner salt (intermediate 21) 

A mixture of intennediate 20 (3.4 g ; 14 mmo]) and Na2C03 (3 g ; 28 mmol) 
in water (50 ml) was stirred at room temperature for 15 min to give residue 1. A 
mixture of intermediate 2 (4,66 g ; 15.4 mmol) and NaiCOs (3 g ; .28 mmol) in water 

25 (50 ml) was stirred at room temperature for 15 min to give residue 2, Residue 1 and 
residue 2 were combined and then stirred at room temperature for 2 hours. Tlie 
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precipitate was filtered off, washed with water and dried. Yield 8 g of intermediate 
2I;m.p.= 125°C). 

17.4.: 6-(diethoxvJT}ethv])-4-(3,5-dimethv]phenoxy)~5-ethvl-3-iodo-2n.//)"Pvridinone 
5 (compound 134) 

A mixture of intemiediate 21 (6 g ; 12.7 mmol) in DMF (20 ml) was stirred at 
120*^0 for 1 hour. The solvent was evaporated till dryness to yield 5 g of compound 
134 (S3 %). The residue was used immediately without ftirther purification. 

10 Example 18: 4-(3,5-dimethvlphenoxv)-3 -ethyl- 1 ,6-dihvdro-5"iodo-'6-oxo-2- 
pyridinecarboxaldehyde (compound 159) 




159 

A mixture of compound 134 (5 g; 10 mmol) in HCl 3N (30 ml) and 
tetrahydrofiirane (5 ml) was stirred at lOO^C for 30 min. and then extracted with 
15 CH2CI2. The organic layer was separated, dried, filtered and the solvent was 
evaporated. The residue (5g) was crystallized fi-om diisopropyl ether. The precipitate 
was filtered off and dried to yield 3.5 g of titled compound 159 (83 %), m.p. = 
158°C. 

The residue was used without fiirther purification. 

20 

Example 19: 4-(3,5-dimethylphenoxv)-5>ethvl-6-(hydroxymethvn-3-iodo-2(l 
pyridinone (compound 133) 



BNSiXSClD: <WO 02246S0A2 i > 
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133 

NaBH4 (0.047 g ; 1.3 mmol) was added to a mixture of compound 159 (0.5g; 
0.013 mol) in methanol (3 ml). The mixture was stirred at room temperature for 1 
hour. Water was added. The precipitate was filtered off, taken up in diisopropyl ether 
5 and dried to yield 0.26 g (52 %), m. p. = 70^C). 

Example 20: r3-( 5-ethvl-3-iodo-6-methvl"2-oxo- 1 ,2'-dihvdro-pvridin-4-vloxv)-5- 
iodo-phenvlVacetonitrile (compound n*^ 426) 




10 A mixture of compound 81 (0.1 g; 0.001 mol) and potassium cyanide (0.024 

g; 0.0003 mol) in ethanol (2 ml) was stirred at 80°C in a celled tube overnight. H2O 
was added. The mixture was extracted with CH2CI2. The solvent was evaporated. 
The residue was purified by column chromatography over silica gel (eluent: 
CH2CI2/CH3OH 99/1; 15-40 jim). Tlie pure fractions were collected and the solvent 

15 was evaporated. The residue (0.03 g) was crystallized from DIPE. The precipitate 
was filtered off and dried to yield 0.21 g (21%), m.p. = 220°C. 

Example 21: 4'(3,5-dimethvlphenoxvV3-iodo-6-methvl-5"r2-methvlthiazol-4- 
vlmethvlsulfanvlmethvl)- 1 H-pvridin-2-one (compound n° 483) 

20 

21.1: 4-(3.5-dimethvlphenoxy)-3-iodo-5-mercaptomethvl-6-methvl'lH-Pvridin-2- 
one (compound n*^. 45 1 ) 
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o 




451 

A mixture of compound 125 (1.5 g; 0.0037 mol) and thiourea (0.31 g; 
0.00408 mol) in DMSO (30 ml) was stirred at room temperature for 1 hour. NaOH 
3N was added. The mixture was stirred for 15 minutes, acidified with HCl 3N and 
5 extracted with ethylacetate (EtOAc). The organic layer was separated, dried on 
magnesium sulfate (MgS04), filtered and the solvent was evaporated. Tlie residue 
was taken up in DIPE and filtered. The precipitate (1.2 g) was purified by column 
chromatography over silica gel (eluent: EtOAc 100%; 35-70 [im) and dried to yield 
0.3 g (20%). 

0 

21.2: 4-(3,5'dimethvlphenoxv)-3'-iodo~6-methvl-5-r2-methvlthiazoM-vlmethvl> 
sulfanylmethyiy 1 H-pvridin-2-one (compound n"" 483) 



o 




483 



A mixture of compound 451 (0.07 g; 0.0001 mol) and 4-chloromethyl-2- 
1 5 methylthiazole (0.16 g; 0.0008 mol) in ethanol (3 ml) and trietliylamine (0.2 ml) was 
stirred at 80^C for 1 hour. H2O was added. The mixture was extracted with EtOAc. 
The organic layer was separated, dried (MgS04), filtered and the solvent was 
evaporated. The residue (0.04 g) was purified hy coluixm chromatography over silica 
gel (eluent: CH2CI2/CH3OH 98/2; 15-40 jim). The pure fi^ctions were collected and 
2 0 the solvent was evaporated and dried to yield 0.01 8 g. 
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Example 22: 4"f3,5"dimetlivlphenoxvV3-iodo-6-methvl>5-(3-Dhenvl~prQDvr)-lH- 
inTidin-2'One (compound 547) 

22.1: 2-(l-amino-ethvlideneV5--phenvl-pentanoic acid ethyl ester (intemiediate 23) 
5 Aininonium nitrate (3.1 g; 0.039 mol) was added to a solution of intermediate 

22 (2-acethyl-5'phenyl-pentanoic acid ethyl ester) (8.8 g; 0.0354 mol) in 
tetrahydrofuran (90 ml). Ammoniac was bubbled- The mixture was stirred and 
refluxed for 6 hours, tlien stirred at room temperature for 12 hours, poured out into 
H2O and extracted with CH2CI2- Tlie organic layer was separated, dried on 
10 magnesium sulfate (MgSO^), filtered and the solvent was evaporated and dried to 
yield 8.3 g. 

22.2: ethyl 4-hvdroxv-6-methvl"2-oxo--5-(3-phenvl-propvl)-K2dihvdro-PYndine-3- 
carboxylic acid ethyl ester (intemiediate 24) 



15 




Sodium ethoxide in ethanol (27.5 ml; 0.0738 mol) was stirred and refluxed. 
Malonic acid diethyl ester (1 1.8 ml; 0,0738 mol) was added dropwise. A solution of 
intermediate 23 (8.3 g; 0.0335 mol) in ethanol (30 ml) was added dropwise. The 
mixture was stirred and refluxed for 15 hours. Three-quarters of EtOH were 

20 evaporated. Tlie mixture was poured out in ice, acidified with HCl 3N and extracted 
with EtOAc. The organic layer was separated, dried (MgS04), filtered and the 
solvent was evaporated. The residue (19.5 g) was purified by column 
chromatography over siUca gel (eluent: CH2CI2/NH4OH 96/4/0.1; 15-35 jam). Two 
fractions were collected and the solvent was evaporated and dried to yield 0.43 g 

25 (4%). 
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22.3 : 4-hvdroxV"6-methvl-5"(3-phenyl-propvlVlH-pvTidin'-2-one (intermediate 25) 

A mixture of intermediate 24 (0.1 g; 0.003 mol) and sodium hydroxide (0.038 
g; 0.0009 mol) in H2O (1.5 ml) was stirred and refluxed for 15 hours, then cooled to 
S^'C with HCl 3N. The precipitate was filtered, washed with H2O, then with 
5 isopropanol and dried to yield 0.07 g (91%). 

22.4: 4-(3.5-dimethvlphenoxvV3-iodo-6-methvl-5-f3-phenyl-propylVlH-pyridin-2- 
one (compound 547) 



547 

10 A mixture of dichloro-3,5-dimethyliodobenzene (0.096 g; 0.0003 mol) and 

sodium carbonate (0.12 g; 0.0005 mol) in dimethylformamide (1 ml; 0.5 ml) was 
stirred at room temperature for 30 minutes. A solution of intermediate 25 (0.07 g; 
0.0002 mol) and sodium carbonate (0.6 g; 0.0005 mol) in H2O (0.5 ml) was added. 
The mixture was stirred at room temperature for 1 hour. The precipitate was filtered, 

15 washed with H2O, then with DIPE and dried. The residue (0.12 g) was taken up in 
DMF and stirred at lOC'C for 30 minutes. The solvent was evaporated till dryness. 
The residue (0.1 g) was purified by column cliromatography over silica gel (eluent: 
CH2GI2/CH3OH/NH4OH 98/2/0 to 95/5/0.1; 35-70 ^im). The pure fractions were 
collected and the solvent was evaporated. The residue (0.07 g) was taken up in 

20 iPrOH. The precipitate was filtered off and dried to yield 0.06 g (44%), m.p. = 
220^C. 

Example 23: 6-methyl-5-ethvl-3-iodo-4-rf3-faromo>5-acrvlonitrilephenoxv1pvridin> 
2a/D-one (compound 470) 

25 




ISOCCiO: <WO u2^465aA2 I > 
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23.1. 3-BromO'5"iodobenzaldehyde d'lchloride (intermediate 26) 

S-Bromo-S-iodobenzaldehyde dichloride (intermediate 26) was obtained as 
5 described by HJ. Lucas and E.R. Kennedy, Org. Synth. (1955), m, 482-483. 

23.2. 6-methvl-5-ethyl-3-iodo-4-|T3-bromoJ-fomivlphenoxv1pvridin-2(l//)-one 

(compound 469) 

Intermediate 26 (31 1 mg, ] mmol) was suspended in 10 ml of water containing 
10 sodium carbonate (106 mg, 1 mmol) and stirred for 30 min. at room temperature. To 
this mixture a solution of 5-ethyl-6-methyl-4-hydroxypyridin-2(l//)-oi^e (153 mg, 1 
mmol) in 10 ml of water containing also Na2C03 (106 mg, 1 mmol) was added. After 
stirring for Ih at 20''C the precipitate was filtered off, washed with water, dried in 
vacuo and suspended in dimethylformamide (5 mL). After heating at 120°C for 10 
15 min., the solvent was removed. Purification by flash chromatography (Si02, 
CH2Cl2/EtOH 98:2) gave the titled compound (205 mg, 44%) as yellow microcrystals, 
m.p. >260^C. 

23.3. 6-methv]'5-ethv]-3~iQdo-4-rr3-bromo>5-acrvlonitrilephenoxv]pvridin'2fl^-one 
2 0 (compound 470) 

To a O^'C magnetically stirred solution of diethyl(cyanomethyl)-phosphonate 
(113 pL, 0.68 mmol) in anhydrous THF (3 mL), NaH (28 mg; 0.68 mmol) was added 
(60% in mineral water). After stirring at room temperature for 1 h, compound 469 (80 
mg; 0.17 mmol) was added and the reaction mixture was stirred 18 h at room 
25 temperature and poured into water (5 ml). The resulting solution was extracted with 
AcOEt, dried over MgS04 and evaporated. The oily residue obtained was then 
crystallized from EtaO to give the pure titled compound (65 mg; 77%), m.p.> 260''C. 
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Table 1 lists intermediates and compounds of formula (I) which were made analogous 
to one of the above examples. 
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A rapid, sensitive and automated assay procedure was used for the in vitro evaluation 
of anti-HIV agents. An HIV- 1 transfonned T4-ceIl line, MT-4, which was previously' 
shown (Koyanagi et al.^ Int. J. Cancer^ (1985), 36, 445-451) to be highly susceptible 
to and peimissive for HIV infection, served as the target cell line. Inhibition of the 
5 HIV-induced cj^opathic effect was used as the end point. The viability of both HIV- 
and mock-infected cells was assessed spectrophotometrically via the in situ reduction 
of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT). The 50% 
cytotoxic concentration (CC50 in fiM) was defined as the concentration of compound 
that reduced the absorbance of the mock-infected control sample by 50%. The 
1 0 percent protection achieved by the compound in HIV-infected cells was calculated by 
the following fonnula : 

(ODt)hiv-(ODc)hiv 
(ODc)mock-(ODc)hjv 

expressed in %, 

1 5 whereby (OD'p)j4iv the optical density measured with a given concentration of the 
test compound in HIV-infected cells; (OD(3)j.ijv is the optical density measured for 
the control untreated HIV-infected cells; (ODQ)]yjocic ^he optical density measured 
for the control untreated mock-infected cells; all optical density values were 
determined at 540 mn. The dose achieving 50% protection according to the above 

2 0 formula was defined as the 50% inhibitory concentration (IC50 in |iM). The ratio of 
CC50 to IC50 was defined as the selectivity index (SI). The compounds of formula 
(I) were shown to inhibit HFV-l effectively. Particular IC50, CC50 and SI values are 
listed in Table 2 hereinbelow. 
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CLAIMS 

1 . Compounds of fonnula (I) 

the the phaniiaceutically acceptable addition salts, the quaternary amines 

5 and stereochemically isomeric fomis thereof, wherein 
YisOorS; 

Q is hydrogen; halo; Ci-ealkyl; di(CMalkyl)aiiiino; Ci.6alkyloxy; Ci-6aIkyloxyC|. 

6alkyl; Ci^alkylthio; Ci.6alkylthioCi-6alkyl; Ci-^alkylcarbonyl' Ci. 
10 ealkyloxycarbonyl; Ci-6aIkyl-S(=0)s Ci.6alky]-S(=0)2-; hydroxyCi-ealkyl; 

polyhaloC|.6alkyl; Ci-6alkyloxycarbonylCi^alkyl; Ci-6alkyloxycarbonylC|. 

6alkylthio; aminocarbonyl6Ci_6alkylthio; Cj-6alkyloxyCj.6alkyloxycarbonyl; C2- 

6alkenyl optionally substituted witli halo, hydroxy, cyano, fomiyl, -COOH, Cj. 

6alkyloxy, Cj^salkylcarbonyl, Ci.6alkyloxycarbonyl, Ci_6alkylcarbonyloxy, N- 
15 hydroxy-imino or aryl; C2-6alkynyl optionally substituted with halo, hydroxy, 

cyano, formyl, Ci,6alkyloxy, Ci^alkylcarbonyl, Ci.6alkyloxycarbonyl, Cj. 

oalkylcarbonyloxy, //-hydroxy-imino or aryl; Cs-ocycloalkyl optionally 

substituted with Ci^alkyl; cyano; carboxyl; formyl; R^^^R^N-CC^-O)-; 

R^'R^N-C(=0)-CK6alkyl; A^-hydroxy-imino; W-Ci^alkyloxy-imino; aryl; aryloxy; 
20 arylthio; arylCi.6alkyl; arylcarbonyl; arylC].6alkyloxycarbonyl; Ci-ealkyl 

substituted with hydroxy or aryl; Het'; Het^oxy; Het'thio; Het*Ci.6alkyl; 

Het'carbonyl; Het^Ci.6alkyloxycarbonyl; Ci-6alkyl-P(OR*^)2=0 or Ci-6alkyl- 

P(0-C,^alkyl-0)-0; 

25 X is a bivalent radical of formula 

KCH2)p. (a-l)or 

KCH2)q^Z.(CH2V (a-2); 

wherein p is an integer of value 1 to 5; 

q is an integer of value 0 to 5; 
30 r is an integer of value 0 to 5; 

Z is O, S, NR', C(=0), S(=0), S(=0)2, CHOR^^ CH=CH, 
CHCNR V) or CF2; 
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and wherein each hydrogen atom may be replaced by CMalkyl or 
hydroxy C Malkyl ; 

is Ci^alkyl, C3.6cycloalkyl, Ci.6alkenyl, C|.6alkoxy, aryl or a monocyclic or 
bicyclic heterocycle selected from pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, 
pyrrolyl, thienyl, furanyl, imidazolyl, thiazolyl, oxazolj'l, benzopyrrolyl, 
benzofiiranyl, benzothienyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, or a 
radical of fomiula 



(CH2)„ 




(b-1) or (CH^S^^^^jf (^-2) 




1 0 with n being an integer of 1 or 2, 

said monocyclic or bicyclic heterocycle or said radical of formula (b-1) or (b-2) 
optionally being substituted with one, two or three substituents each 
independently selected from halo, hydroxy, Cj^alkyl, Ci^alkyloxy, 
Ci-4alkylcarbonyl, poIyhaloCi^alkyl or phenyl; 

15 or Q and X-R* may be taken together with the pyridinone to form a tricyclic 
heterocycle of formula 

o 



(h-1) . 



with R'^ and R'^ being Ci^alkyl or forming together =0. 

20 R^ and R^ each independently are selected from hydrogen; halo; formyl; cyano; 

azido; hydroxy; oxiranyl; amino; mono- or di(Ci-4alkyl)amino; formylamino; 
niercapto(Ci.6)alkyl; hydrazine; R^^R^^N-C(-0)-; R^-N=C(R^V; C2-6alkenyl 
optionally substituted with one or two substituents each independently selected 
from halo, hydroxy, cyano, formyl, Ci.6alkyloxy, Ci.6alkylcarbonyl, 

2 5 Ci.6alkyloxycarbonyl, Ci.6alkylcarbonyloxy, di(Ci-4alkyl)carbamoyl, 

[di(Cj-4alky])arriino(Ci.6alkyl)](Cj^alkyl)carbamoyl, 

[di(C! ^alkyl)amino(Ci.6alkyl)](arylC I ^alkyl)carbamoyl, di(Ci _4alkyloxy) 
(Ci-4alkyl)carbamoyl, (cyanoCi.6alkyl)(Ci.6alkyl)aminoCi-6alkyl, 7V-hydroxy- 
imino, aryl, Het^, Het^carboxamido, Het"(Ci.6alkyl)carbamoyl; C2-6alkynyl 
30 optionally substituted with one or two substituents each independently selected 
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fiom halo, hydroxy, cyano, formyl, Ci_6alkyloxy, Ci-calkylcarbonyl, 
Ci-6alkyloxycarbonyl, Ci_6alkylcarbonyloxy, //-hydroxy-imino, aryl or Her; 
Ci-tsalkyloxy; hydroxyCNoalkyloxy; aminoCi-6alkyloxy; mono- or di(Ci. 
4alkyl)aminoCi-6alkyloxy; C|-6alkylcarbonyl; arylcarbonyl; Hercarbonyl; Ci. 
5 6alkyloxycarbonyl; Ci.6alkylcai-bonyloxy; aiyl; aryloxy; arylCi.6alkyloxy; 

arylthio; arylCi.ealkylthio; mono- or di(aryl)amino; Het^; Het^oxy; Het^thio; 
Het'Ci-6alkyloxy; Het-C,.6alkylthio; Het^SOi; Het^SO; mono- or 
di(Het^)amino; C3-6cycloalkyl; Ca^^cycloalkyloxy; C3-6cycloalkylthio; Ci. 
6alkylthio; hydroxyCu6alkylthio; aminoCi.6alkylthio; mono- or di(Ci. 

10 4alkyl)aminoCi-6alkylthio; C|-6alkyl optionally substituted with one or two 

substituents each independently selected from halo, hydroxy, cyano, carboxyl, 
C|.6alkyloxy, d-ealkylthio, Ci.6aIkylsulfonyl, Ci.6alkycarbamoylCi_4alkylthio, 
hydroxyC|.6alkyloxy, Ci.6alkyloxyCi-6alkyloxy, C,_6alkyloxyCi.6alkylthio 
Ci-ealkylcarbonyl, Ci,6alkylcarbonyloxy, aminocarbonyloxy, mono- or 

15 di(Ci^alkyl)aminocarbonylox3% Ci-6alkyloxycarbonyl, Ci-6alkyloxycarbonylCi- 

ealkyloxy, Ci-6alkyloxycarbonylCi^alkylthio, aryl, Het^, aryloxy, arylthio, 
arylCi.6alkyloxy, arjOC^ealkylthio, Het^Ci-6alky]oxy, Het^C,.6alkylthio, Ci. 
6alkyl-S(=0)2-oxy, amino, mono- or di(Ci.6alkyl)amino, di(Ci.6alkyl)aminoCi. 
^alkylthio, [di(Ci-6aIkyl)amino(Ci-6aIkyl)](Gi.6alkyl)amino, di(cyanoCi- 

2 0 6alkyl)amino, C i .ealkyloxycarbonylamino, C i -ealkyloxyC i - 

6alkylcarbonylamino, mono- or di(aryl)amino, mono- or di(arylCi_ 
4alkyl)amino, mono- or di(Ci_4alkyloxyCi^alkyl)amino, mono- or di(Ci. 
4alkylthioCi^alkyl)amino, mono- or di(Het^Ci^alkyl)amino, (Het-Ci. 
4alkyl)(Cj^alkyl)amino, (cyanoCi-6alkyl)(Ci.6alkyl)amino, Cs^cycloalkylthio, 

25 R' '-(C=0)-NH-, R''-NH-(C=0)-NH-, R'^-S(-0)2-NH-, C,.6alkTl-P(0- 

R^^)2=0, Ci.6alkyl-P(0-Ci-6alkyl-0)=0 or a radical of fonnula 




— (c-1) or A2 ^A, — (c-2) or £n (c-3) 

b 

with A, being CH or N, and A2 being CH2, NR^^ S or O, provided that when 
A, is CH then A2 is other than CH2, said radical (c-1), (c-2) and (c-3) being 
30 optionally substituted with one or two substituents each independently selected 

from H, Ci,6 alkyl, Ci-e alkyloxy, hydroxy Ci-4alkyl, Ci^alkyloxycarbonyl, C1.6 
alkyloxycarbonylCMalkyl, aminoC^ealkyl, Ci^alkylcarbonyl, arylcarbonyl, 
ary], Het\ Het^-(C=0)-, hydroxy, cyano, C^alkylcyano, CONR^^R*^ with R*^ 
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and R*^ being independently H or alkyl, mono or di(Ci^alkyl)aminoalkyl, 4- 
hydroxy-4~phenyI or 4-cyano-4-phenyl; 

or R" and R^ may be taken together to fomi a bivalent radical of formula 
5 . ' 

-(CH2)rCH2-A3-CH2- (d- 1 ) or -CH=CH-CH=CH- (d-2) 

with t being an integer of 0, 1 or 2 and A3 being CH2, O, S, NR^^ or N[C(=0)R^^] and 
wherein each hydrogen in said formula (d-l) or (d-2) may be substituted with 
10 halo, Ci-4alkyl, C^alkyloxy, Ci^alkylcarbonyl, haloCj^alkylcarbonyl or 

arylcarbonyl; 

R"* is hydrogen, hydroxy, Cj-oalkyl, Ci.6alkyloxy, Cil6alkyIoxyCi.6alkyl, 
C J .^alkyloxycarbonylC J -6alkyl, C j -6alkyl carbonyloxyC \ -ealkyl, C2-6alkenyl, 
15 amino, mono- or di(Ci^alkyl)aniino, mono- or di(C|^aIkyl)aminoC]-6alkyl or 

aryi; 

or R"* and R^ may be taken together to fomi a bivalent radical of formula 

20 -{CH2)t-CH2-A4-CH2- (e-1) or -CH=CH-CH=CH- (e-2) 

with t being an integer of 0, 1 or 2 and A4 being CH2, O, S, NR^^ or N[C(=0)R*^] 
and wherein each hydrogen in said formula (e-1) or (e-2) may be substituted 
with halo, Ci^alkyl, Ci^alkyloxy, Ci^alkylcarbonyl, haloCi^alkylcarbonyl or 
25 arylcarbonyl; 

or X-R' and may be taken together to form a tricyclic heterocycle of fomiula 



o 




(h-2) 
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with R**' and R*^ being C|.6alkyl or fomiing together =0 . 

and R^ each independently are hydrogen, Ci^alkyl or C-i^alkyloxy; 

5 R^^ and R^^ each independently are hydrogen; Ci^alkyl optionally substituted with 
cyano, Ci_4alkyloxy, Ci-4alkylthio, amino., mono-or di(Ci-4alkyl)aTnino or a 
radical of formula 




(f-1) 



\ / 

with As and A6 each independently being CH2, NR**^ or O; 

10 

R^, R^^ and R^*' each independently are hydrogen, foraiyl or Ci^alkjd; 

R^, R^^ and R^*" each independently are hydrogen or Ci-4alkyl; 

15 R^' is hydrogen, hydroxy, Ci-4aJkyloxy, carboxylCj^alkyloxy, Cj_4alkyloxycarbonyl- 
• Ci^alkyloxy, C2-4alkenyloxy, C2-4alkynyloxy or arylCi-4alkyloxy; 

R^^ is hydrogen^ carboxyl or Ci-4alkyl; 

20 R^^ is hydrogen; Ci^alkyl optionally substituted with cyai)0, Cj^alkyloxy, CMalkyl- 
S(=0)2-, aryl or Het^; Ci^alkyloxy; C2^alkenyl; arylC2^alkenyl; 
Het^C2-4alkenyl; C2^alkynyl; Het^C2-4alkynyl, arylCa^alkynyl; Ca-ecycloalkyl; 
aryl; naphthyl or Het^ ; 

25 R^^ is Ci^alkyl, arylCi^alkyl, aryl, arylcarbonyl, CMalkylcarbonyl, 
Ci-4alkyloxycarbonyl or Cj^alkyloxycarbonylCj^alkyl; 

R*^ is hydrogen. Ci-4alkyl or Ci^alkylcarbonyl; 

30 R^"* is Ci^alkyl optionally substituted with aryl or Het"*; poIyhaloCi^alkyl or 
C2-4aIkenyl optionally substituted with aryl or Het"* ; 

R''isC,^alkyl; 

35 ' Het* and Het^ each independently are a heterocycle selected from pyrrolyl, furanyl, 
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thienyl, imidazolyl, oxazolyl, isoxazolyU thiazolyl, pyridyl, pyrimidinyl, 
pyrazinyl, pyridazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl, 
tetrahydropyrimidinyl, imidazolidinyl, oxazolidinyl, thiazolidinyl, piperidinyl, 
hexahydropyrimidinyl, piperazinyl, hexahydropyridazinyl, morpholinyl, 
5 thiomorpholinyl triazoiyl, tetrazolyl, pyrrolyl, pyrazolyl, benzopyrrolyl, 

benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, 
benzotriazolyl, indolyl, indazolyl, benzodioxanyl, quinolinyl, 2-oxorl,2- 
dihydro-quinolinyl, imidazopyridinyl, dihydropyrrolyl or dihydroisoxazolyl, 
said heterocycle optionally being substituted with one, two or three substituents 
10 each independently selected, from O, S, halo, formyl, amino, hydroxy, cyano, 

C 1 ^alkyl, hydroxyCMalkyl , carboxyC i ^alkyl, carbamoylC i ^alkyl, 
carbamoylCi-4alkoxy, CMalkyloxy, Ci^alkylcarbonyl, Ci-4alkyloxyCi-4alkyl, 
cyanoCMalkyl, di(Ci^alkyl)aminoCi^alkyl, -OCONH2, Cj^alkoxyCi^alkyl, 
aryl, Het^Ci_4alkyl , polyhaloCMalkyl, Cs-ecycloalkyl or arylC2-6alkenyl; 

15 

Het^ is a monocyclic or bicyclic heterocycle selected from pyrrolyl, furanyl, thienyl, 
imidazolylj oxazolyl, thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, 
benzopyrrolyl, benzofaranyl, benzothienyl, benzimidazolyl, benzoxazolyl, 
benzothiazolyl, quinolinyl, 2-oxo-l ,2-dihydro-quinolinyl, pyrrolidinyl, 
20 tetrahydrofuranyl, tetrah3'drothienyl, imidazolidinyl, oxazolidinyl, 

tliiazolidinyl, piperidinyl, hexahydropyrimidinyl, piperazinyl, 
hexahydropyridazinyl or a radical of formula 

with A7 or Ag each independently being selected from CHo or O; 
25 each of said monocyclic or bicyclic heterocycles may optionally be substituted 

with one, two or three substituents each independently selected from halo, 
hydroxy,CMalkyl, Cj^alkyloxy, CMalkylcarbonyl or polyhaloCi^alkyl; 

Het'* is a monocyclic heterocycle selected from pyrrolyl, furanyl, thienyl, imidazolyl, 
30 oxazolyl, thiazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, said 

heterocycle optionally being substituted with one, two or three substituents 
each independently selected from halo, hydroxy, Ci^alkyl, CMalkyloxy, 
CMalkylcarbonyl or polyhaloCi^alkyl; 
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Het^ is pyridyl, pyrimidyl, pyridazinyl, pyiazinyl, pyiTolyl, thienyl, fiiranyl, 
imidazolyl, thiazolyl, oxazolyl, tetrazolyl, piperidinyl, nioipholinyl or 
pyrrolidinyl; 

5 aryl is phenyl optionally substituted with one, two or tliree substituents each 
independently selected from halo; hydroxy; carboxyl; cyano; formyl; acetyl; 
nitro; amino; mono- or di(CMalkyl)amino; CMalkylcarbonylamino; mono- or 
di(C,^alkyl)aminocarbonylamino; C,^alkyl-S(-0)2-NH-; Het^(=S)-S-Ci-4alkyl 
; Ci-6alkyloxy; sulfamoyl; (CMalkyl)sulfamoyl; arylsulfanioyl; Het^sulfamoyl; 

10 0-P=OR^^; Ci-ealkyl optionally substituted with halo, hydroxy, cyano, nitro, 

formyl, amino, mono- or di(CMalkyl)amino, Cu6alkyloxycarbon3d, 
Ci,6^lkyloxy, Cj_6alkyloxyC,.6alkyloxy, C^oalkenyloxy, C,.6alkylcarbonyloxy, 
Ci-6alkyloxycarbonylthio, ?/-hydroxyiniino, phenyl or Het^; G2-6alkenyl 
optionally substituted with halo, liydrox}', cyano, nitro, formyl, amino, mono- 

15 or di(Cj^alkyl)amino, d-ealkyloxycaibonyl, C,.6alkyloxy, d-ealkylcarbonyl, 

Ci.6alkylcarbonyloxy, A^-hydroxy-imino, phenyl or Het^; Ca-oalkynyl optionally 
substituted with halo, hydroxy, cyano, formyl, amino, mono- or di(Ci- 
4alkyl)amino, Ci-6alkyloxycarbonyl, Ci.6alkyloxy, Ci_6alkylcarbonyl, 
Cj-ealkylcarbonyloxy, //-hydroxy-imino, phenyl or Het^; phenyl; phenyloxy; 

20 phenyl(Ci^alkyl)thioCMalkyl; (C3-6)cyclohexylthioCi^alkyl or isoxazolinyl 

optionally substituted by Ci^alkyloxycarbonyl or morpholinylCj^alkyl 

provided that 

5,6,7,8-tetrahydro~3-iodo-4-phenoxy-l-phenyl-2(li7)quinolinone; 
2 5 3-iodo-6-methyl-4-phenoxy-2(l//)-pyridinone; 

2- [(3,5,6-trifluoro-l ,2-dihydro-2-oxo-4-pyridinyl)amino]benzoic acid; 
l,2-dihydro-6-hydroxy-2-oxo-4-(2-phenylethyl)-3-pyridinecarbonitrile; 
l,2-dihydro-6-hydroxy-2-oxo-4-(4-pyridinylmethyl)-3-pyridinecarbonitrile; 
4-[(4-bromophenyl)metlioxy]-3,5-diodo- 1 -methyl-2( li/)-pyridinone; 

30 4-[(4-bromophenyl)methoxy]-l,2-dihydro-l-methyl-2-oxo-3-pyridinecarboxylic 

acid; l,2-dihydro-6-methyl-2-oxo-4-(phenylthio)-3-pyridinecarboxylic acid and the 
alkyl-4-arylthio-l,2-dihydro-5-methyI-6-methyl-2-oxo-3-pyridine carboxylate 

3- bromo-4-[[[2-(3,4-dimethoxyphenyl)ethyl]amino]methyl-2(l//)quinolinone; 
3-iodo-7-methoxy-l-methyl-4-phenoxy-2(li^)quinolinone; 

35 l-etliyl-3-iodo-7-methoxy-4-phenoxy-2(li/)quinolinone; 

3-iodo-7-methoxy-4-(4-methoxyphenoxy)-l -methyl-2( li7)quinolinone; 
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1 -ethyl-3-iodo-7-methoxy-4-(4-methoxyphenoxy)-l -methyl-2(l //)qiiinolinone; 

3-iodo-7-methoxy-4"(3-methoxyphenoxy)~l-methyl-2(l/j0quinolinone; 

1 -'ethyl-3-iodo-7-methoxy-4-(3-inethoxyphenoxy)" 1 -methyl-2(lijr)quinolinone; 

3 -iodo-7-methoxy-4-phenoxy~2( 1 ^/)quinolinone; 
5 4-(3-chloro-4-methoxyphenoxy)-34odo-7-methoxy-2(l iiOquinolm^ 

3-iodo-4-phenoxy-2(I//)quiriolinone; 

3-iodo-4-phenox3'-l-phenyl-2(li^)quinolmone; 

3-iodo-4-(4-methylphenoxy)-2( 1 //)quinolinone; 

3-iodo-4-(4-inethoxyphenoxy)-2( 1 i/)quinolinone; 
0 are not included. 

2. Compounds as claimed in claim 1 wherein 

Q is halo; Ci.6alkyl; Ci-oalkyloxy; Ci-6a]kyIoxyC|.6alkyl; Ci-oalkylthio; 
Ci_6alkylthioCi.6alkyI; C|_6alkylcarbonyl; Ci.Galkyloxycarbonyl; 

5 Ci.6alkyl-S(=0)-; Ci>6alkyl-S(=0)2-; hydroxyCi.6alk'yl; polyhaloCj-ealkyl; 

C I .oalkyloxycarbonylC i -ealkyl ; C j .ealkyloxyC i.6alkyloxycarbonyl; C2.6alkenyl 
optionally substituted with halo, hydroxy, cyano, formyl, C^ealkyloxy, 
Ci-6alkylcarbonyl, Ci-6alkyloxycarbonyl, Ci.6alkyicarbonyloxy, A^-hydroxy- 
imino or aryl; C2-6alkynyl optionally substituted with halo, hydroxy, cyano, 

0 formyl, Ci^alkyloxy, Ci^alkylcarbonyl, Ci-^alkyloxycarbonyl, C], 

6alkylcarbonyloxy, TV-hydroxy-imino or aryl; C3-6cycloalkyl optionally 
substituted with Ci-4alkyl; cyano; carboxyl; formyl; R^R**N-C(=0)-; 
R^R^.C(=0)-Ci-6alkyl; A^-hydroxy- imino; iV-Ci-4aIkyloxy-imino; aryl; aryloxy; 
arylthio; arylCi-ealkyl; arylcarbonyl; arylCi-6alkyloxycarbonyl; Cu6alkyl 

5 substituted with both hydroxy and aryl; Het^; Het'oxy; Het^thio; Het'Ci-salkyl; 

Het^carbonyl; Het'Ci.salkyloxycarbonyl; Ci-6alkyl-P(OR^^)2=0 or Ci.6alkyl- 
P(0-Ci.6alkyl-0)=0; 

X is a bivalent radical of formula 
0 -(CH2)p- (a-l)or 

-(CH2)q-Z-(CH2)r- (a-2); 
wherein p is an integer of value 1 to 5; 

q is an integer of value 0 to 5; 
r is an integer of value 0 to 5; 
5 Z is O, S, NR^ C(=0), S(=0), S(=0)2, CHOR"^ CH=CH, 

CH(NRV)orCF2; 
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and wherein each hydrogen atom may be replaced by Ci^alkyl or 
hydroxyC|-4aIkyI; 

is C3.6cycloalkyl, aryl or a monocyclic or bicyclic heterocycle selected from 
5 pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrrol yl, thienyl, furanyl, 

imidazolyU thiazolyl, oxazolyl, benzopyrrolyl, benzofuranyl, benzothienyl, 
benziniidazolyl, benzothiazolyl, benzoxazolyl, or a radical of foniiula 

^*^"C-C^^" (b-1) or (CH2)n^^J^^^^^ (^"2) 

with n being an integer of 1 or 2, 
1 0 said monocyclic or bicyclic heterocycle or said radical of fomiula (b-1) or (b'2) 

optionally being substituted with one, two or thi^ee substituents each 
independently selected from halo, hydroxy, Cj^alkyl, Ci-4alkyloxy, 
Ci^alkylcarbonyl, polyhaloCj^alkyl or phenyl; 

15 R" and R^ each independently are selected from hydrogen; halo; fomiyl; cyano; 

azido; hydroxy; oxiranyl; amino; mono- or di(Ci^alkyl)amino; formylamino; 
R^'R^^N-C(=0)-; R^-N=C(R'^)-; C2-6alkenyl optionally substituted with one or 
two substituents each independently selected from halo, hydroxy, cyano, 
formyl, Ci^alkyloxy, C|.6alkylcarbonyl, Ci.6alkyloxycarbonyl, Cj. 

20 oalkylcarbonyloxy, //-hydroxy-imino, aryl or Het^; C2-6alkynyl optionally 

substituted with one or two substituents each independently selected from halo, 
hydrox}^ cyano, formyl, Ci.6alkyloxy, Ci-6alkylcarbonyl, CN6alkylox)'carbonyl, 
Ci.6alkylcarbonyloxy, A^-hydroxy-imino, aryl or Het^; Ci.6alkyloxy; hydroxyC). 
6alkyloxy; aminoCi.ealkyloxy; mono- or di(Ci^alkyl)aminoCi^alkyloxy; Ci. 

25 6alkyicarbohyl; aiylcarbonyl; Het^carbonyl; Ci-6alkyloxycarbonyl; 

Ci_6alkylcarbonyloxy; aryl; aryloxy; ar3dCi-6alkyloxy; arylthio; arylCi. 
ealkylthio; mono- or di(aryl)amino; Het^; Het"oxy; Het^thio; Het^Ci_6alkyloxy; 
Het^Ci-6alkylthio; mono- or di(Het^)amino; C3.6cycloalkyl; Ca^ecycloalkyloxy; 
Ca-ecycloalkylthio; Ci-6alkylthio; hydroxy Ci.ealkylthio; aminoCi-ealkylthio; 

30 mono- or di(Ci-4alkyl)aminoC|-6alk)4thio; C|-6alkyl optionally substituted with 

one or two substituents each independently selected from halo, hydroxy, cyano, 
Ci.6alkyloxy, Ci.6alkylfhio, hydroxyCi-ealkyloxy, CinsalkyloxyCi-oalkyloxy, 
Ci.6alkylcarbonyl, Ci-6alkylcarbonyloxy, aminocarbonyloxy, mono- or 
di(CMalkyl)aminocarbonyloxy, C|-6alkyloxycarbonyl, C|.6alkyloxycarbonylC|. 



3NSDOCID:<WO . 02246S0A2.I.> 



wo 02/24650 



PCT/I BO 1/02082 



227 



oalkyloxy, Ci.6alkyloxycarbonylC|.6aIkyIthio, aryl, Het^, aryloxy, arylthio, 
arylCi-salkyloxy, arylCi_6alkylthio, Het^Ci.6alkyloxy, Het^Ci-ealkylthio, C|. 
6alkyl-S(=0)2-oxy, amino, mono- or di(C|-6alkyl)amino, C|.6aIkyloxy- 
carbonylaraino, Ci^alkyloxyCi.6alkylcarbonylamino, mono- or di(aryl)amino, 
5 mono- or di(arylCi^alkyl)amino, mono- or di(Ci-4alkyloxyCi^alkyl)amino, 

mono- or di(Cj-4alkylthioCi^alkyl)amino, mono- or di(Het^CMalkyl)amino, 
R"-(C=0)-NH-, R^^-NH-(C=0)-NH-, R^^-S(=0)2-NH-, C,.6alkyl-P(0- 
R'^)2=0, Ci.6alkyl-P(0-C,.6alkyl-0)=0 or a radical of formula 



o 




(c-2). 



10 with Ai being CH2 orN, and Ao being CH2, NR^^, S or O, provided that when 

Aj is CH2 then A2 is other than CH2> said radical (c-1) and (c~2) being 
optionally substituted with one or two substituents each independentlj^ selected 
from Ci-6 alkyl. Cue alkyloxy, hydroxy Ci-4alkyl, Ci-6 alkyloxycarbonyl, Ci- 
6 alkyloxycarbonylCj^alkyl, aminoCj-oalkyl, carbonyl, hydroxy, cyano, 

15 CONR'^R*^ with R'^ and R^^ being independently H or alkyl, mono or di(Ci- 

4alkyl)aminoalkyl, 4-hydroxy-4-phenyl or 4-cyano-4-phenyl; 

or R^ and R^ may be taken together to form a bivalent radical of formula 

20 -(CH2)rCH2-A3-CH2- (d-1) or -CH-CH-CH=CH- (d.2) 

with t being an integer of 0, 1 or 2 and A3 being CH2> O, S, NR^^ or N[C(=0)R^'] and 
wherein each hydrogen in said formula (d-1) or (d-2) may be substituted with 
halo, Ci^alkyl, Ci-4alkyloxy, C]^alkylcarbonyl, haloCi-4alkylcarbonyl or 
25 arylcarbonyl; 

R'* is hydrogen, hydroxy, Cj^ealkyl, Ci.6alkyloxy, d^ealkyloxyCi-ealkyl, 
C i_6alkyloxycarbonylC i -6alkyl, C i .6alkylcarbonyloxyCi-6alkyl, C2.6alkenyl, 
aihino, mono- or di(Ci-4alkyl)amino, mono- or di(CMalkyl)aminoCi-6alkyl or 
30 aryl; 

or R*^ and R^ may be taken together to form a bivalent radical of formula 
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-(CH2)rCH2-A^-CH2- (e-l) or CH=CH-CH=CH- (e-2) 

with t being an integer of 0, 1 or 2 and A4 being CH2, O, S, NR"^^ or N[C(=0)R^^] 
and wherein each hydrogen in said fonnula (e-1) or (e-2) may be substituted 
5 with halo, Cj^alkyl, Cj^alkyloxy, Ci_4alkylcarbonyi, haloCi^alkylcarbonyl or 

arylcarbonyl; 

and each independently are hydrogen, Ci^alkyl or CMalkyloxy; 

10 R^* and R^"* each independently are hydrogen; Ci^alkyl optionally substituted with 
cyano, Ci^alkyloxy, Ci-4alkylthio, amino, mono-or di(Ci-4alkyl)amino or a 
radical of fonnula 

a{ Ks (M) 
\ / 



15 



with A5 and each independently being CH2, NR^^ or O; 



R^, R^^ and R^^ each independently are hydrogen, fomiyl or Ci^alkyl; 

R^, R^^ and R^^ each independently are hydrogen or Ci^alkyl; 

20 R^ is hydrogen, hydroxy, Cj^alkyloxy, carboxylCi-4alkyloxy, Ci^alkyloxycarbonyl- 
CMalkyloxy, C2-4aIkenyloxy, C2>4alkynyloxy or arylCi-4alkyloxy; 

R^^ is hydrogen, carboxyl or Cj^alkyl; 

25 R^' is hydrogen; Ci_4alkyl optionally substituted with cyano, Ci_4alkyIoxy, Ci-4alkyl- 
S(=0)2-, aryl or Het^; Ci^alkyloxy; C2-4alkenyl; arylC2-^alkenyl; 
Het^C2-talkenyl; C2-4alkynyl; Het^C2^alkynyl, arylC2-4alkynyl; Ca-ecycloalkyl; 
aryl; naphthyl or Het^; 

30 R*^ is Ci-4alky], arylCi^alkyl, aryl, arylcarbonyl, Ci^alkylcarbonyl, 
Ci-4alkyloxycarbonyl or Ci^alkyloxycarbonylCMalkyl; 



35 



R*^ is hydrogen, Ci^alkyl or Cj^alkylcarbonyl; 

R^'* is CMalkyl optionally substituted with aryl or Het"^; polyhaloCj^alkyl or 
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10 



15 



20 



25 



C2-4aIkenyI optionally substituted with aryl or Het"^ ; 
R^^ is Ci-4 alkyi; 

Het' and HeT each independently are a heterocycle selected from pyrrolyl, furanyl/ 
thienyl, imidazolyl, oxazolyl, thiazolyl, pyridyl, pyrimidinyl, pyrazinyl, 
pyridazinyl, pyrrolidinyl, tetrahydro&ranyl, tetrahydrothienyl, imidazolidinyl, 
oxazolidinyl, thiazolidinyl, piperidinyl, hexahydropyrimidinyl, piperazinyl, 
hexahydropyridazinyl, benzopyrrolyl, benzofuraftyl, benzothienyl, 
benzimidazolyl, benzoxazolyl, benzothiazolyl, quinolinyl or 2-0XO-I52- 
dihydro-quinolinyl, said heterocycle optionally being substituted with one, two 
or three substituents each independently selected from halo, hydroxy, Ci^alkyl, 
Cj^alkyloxy, CMalkylcarbonyl or polyhaloCMalkyl; 

Het^ is a monoc^^clic or bicyclic heterocycle selected from pyrrolyl, ftiranyl, thienyl, 
imidazolyl, oxazolyl, thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, 
benzopyrrolyl, benzofiiranyl, benzothienyl, benzimidazolyl, benzoxazolyl, 
benzothiazolyl, quinolinyl, 2-oxo-l ,2-dihydro-quinolinyl, pyrrolidinyl, 
tetrahydrofuranyl, tetrahydrothienyl, imidazolidinyl, oxazolidinyl, 
thiazolidinyl, piperidinyl, liexahydropyrimidinyl, piperazinyl, 
hexahydropyridazinyl or a radical of fomiula 



with A7 or As each independently being selected from CH2 or O; 
each of said monocyclic or bicyclic heterocycles may optionally' be substituted 
with one, two or three substituents each independently selected from halo, 
hydroxy,Ci^alkyl, Cj^alkyloxy, Ci^alkylcarbonyl or polyhaloCMalkyl; 

Het"* is a monocyclic heterocycle selected from pyrrolyl, furanyl, tliienyl, imidazolyl, 
oxazolyl, thiazolyl, p>Tidyl, pyrimidinyl, pyrazinyl, pyridazinyl, said 
heterocycle optionally being substituted with one, two or three substituents 
each independently selected from halo, hydroxy, Ci^alkyl, Ci^alkyloxy, 
Ci^alkylcarbonyl or polyhaloCMalkyl; 
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Het^ is pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pynolyl, thienyl, furanyl, 
imidazolyl, thiazolyl or oxazolyl; 

aryl is phenyl optionally substituted with one, two or tliree substituents each 
5 independently selected from halo; hydroxy; carboxyl; cyano; fomiyl; nitro; 

amino; mono- or di(CMalkyl)amino; CMalkylcarbonylamino; mono- or 

di(Ci_4aIkyl)aminocarbonylamino; Ci-4alkyl-S(=0)2-NH-; C|.6aIkyloxy; Ci. 

(jalkyl optionally substituted with halo, hydroxy, cyano, fomiyl, amino, mono- 

or di(Ci^alkyI)amino, Ci.6alkyIoxycarbonyl, Ci-6aIkyloxy, 

10 Ci.6alkyloxyCi.6alkyloxy, Cj-ealkylcarbonyloxy, iV^hydroxy-imino, phenyl or 

Het^; C2.6alkenyl optionally substituted with halo, hydroxy, cyano, formyl, 

amino, mono- or di(CMalkyl)amino, Ci-ealkyloxycarbonyl, Ci-ealkyloxy, Ci. 

6alkylcarbonyl, Ci-6alkylcarbonyloxy, iV'-hydroxy-imino, phenyl or Het^; 

C2-6alkynyl optionally substituted with halo, hydroxy, cyano, forniyl, amino, 
15 mono- or di(CMalkyl)amino, Ci^ealkyloxycarbonyl, C^ealkyloxy, Ci. 

ealkylcarbonyl, Ci.6alkylcarbonyloxy, TV^-hydroxy-imino, phenyl or Het^; 

phenyl or phenyloxy; 

3. Compounds as claimed in claim I wherein 
20 Q is halo, Cj_6alkyl or C2-6alkenyl ; 

X is (a-2) with q and r being 0 and Z being O, S or SO; 
Ri is aryl; 

Ro is selected from fomiyl; Ci.6alkyloxycarbonylalk3'l; Het^; Het^Ci-ealkyl; Ci_ 
6alkylthio; Ci-ealkyi optionally substituted witli one or two substituents each 
2 5 independently selected from hydroxy or halo; 

R3 is selected from fr)nTiyl; Ci:6alkyl optionally substituted with one or two 

Cj-6alkyloxy; 

R4 is hydrogen. 

30 .4. Compounds as claimed in any one of claims I and 3 wherein Q is iodo. 

5. Compounds as claimed in any one of claims 1 to 4 wherein Q is iodo, X-Ri is 
a 3,5-dimethylphenylthio or a 3,5-dimethylphenyloxy and R2 is a hydroxymethyl or 
a N-morpholinomethyl, or a 3-phen)'lproyl or a fi:iran-2-yl-methylthiomethyl. 
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6. Compounds as claimed in any one of claims 1 to 5 wherein Q is iodo, X-Ri is 
a 3-(2-cyano-vinyl)-5-iodophenyloxy or 5-bromo-3-(2-cyano-vinyl) and R2 is ethyl. 

7. Compounds as claimed in any one of claims 1 to 4 wherein the compounds 
5 are 242, 255, 43, 264, 124, 249, 298, 326, 133, 241, 253, 306, 328, 46, 105,234; 254, 

256, 272, 284, 296, 319, 83, 88, 108, 109, 115, 277, 286, 299, 45, 85, 86, 231, 244, 
297, 250, 257, 307, 324, 81, 92, 140, 143, 217, 221, 230, 232, 245, 309, 321, 322, 31, 
218, 222, 314, 8, 99, 121, 219, 233, 280, 551, 470, 375, 483, 547, 606,618, 662, 694, 
700, 709, 713 of table 1. 

10 

8. The use of a compound as claimed in anyone of claims 1 to 7 for the 
manufacture of a medicine for the treatment of subjects suffering from Human 
Immuno Deficiency Virus infection. 

15 9. A pharmaceutical composition comprising a pharmaceutically acceptable 
carrier and a therapeutically active amount of a compound as defined in anyone of 
claims 1 to 8. 

10. A process for preparing a phannaceutical composition as defined in claim 7, 
2 0 characterized in that a therapeutically effective amount of a compound as defined in 

anyone of claims 1 to 5 is intimately mixed with a pharmaceutically acceptable 
carrier. 

11. The combination of a compound of formula (I) as defined in claim 1 and 
2 5 other antiretro viral compounds. 

12. A product containing (a) a compound of formula (I) as defined in claim 1 and 
(b) another antiretroviral compound as a combined preparation for simultaneous, 
separate or sequential use in anti-HIV treatment. 

30 
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13. A phaniiaceutical composition comprising a phamiaceutically acceptable 
carrier and as active ingredients (a) a compound of fonnula (I) as defined in claim 1 
and (b) another antiretroviral compound. 
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polyhal oCl-6al kyl ; , Cl-6al kyl oxycarbonyl Cl-6al kyl ; 
Cl-5al kyl oxyCl-6al kyl oxycarbonyl ; C2-6alkenyl optionally 
substituted according to claim 1; C2-6alkinyl optionally 
substituted according to claim 1; C3-6cycloalkyl optionally 
substituted according to claim 1; cyano; carboxyl ; f ormyl ; 
R5R6N-C(=0); R5R6N-C(=0) -Cl-6al kyl ; aryl ; arylCl-6al kyl ; 
aryl carbonyl ; aryl Cl-6al kyl oxycarbonyl ; Hetl; HetlCl-6al kyl ; 
Hetlcarbonyl ; HistlCl-6al kyl oxycarbonyl as well as their 
pharmaceutical use and compositions. 



4. Claims: 1,2,8-13 (all partially) 

Compound according to formula (I) of claim 1 for which Qis 
di (Cl-4alkyl)amino» N-hydroxy-imino, N-Cl-C4alkyloxy-imino 
as well their phannaceuti cal use and compositions. 



5. Claims: 1,2,7-13 (all partially) 

Compounds according to formula (I) of claim 1 for which Q is 
Cl-6alkyloxy, aryloxy, Hetloxy as well as their 
pharmaceutical use and compositions. 



6. Claims: 1,2,7-13 (all partially) 

Compounds according to formula (I) of claim 1 for which Qis 
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Cl-6alky1thio, Cl-6alkyl-S(=0)-. Cl-6alkyl -S(=0)2-. 
Cl-6al ky1 oxycarbonyl Cl-6al kyl thi o, 

aminocarbony1Cl-6alkylthio, arylthio, Hetlthio as well as 
their pharmaceutical use and compositions. 



7. Claims: 1,2,7-13 (all partially) 

Compounds according to formula (I) of claim 1 for which Q is 
Cl-6a1kyl-P(0R15)2=0 or Cl-6alkyl-P(0-Cl-6alkyl-0)=0 as well 
as their pharmaceutical use and compositions. 



8. Claims: 1,2,8-13 (all partially) 

Compounds according to formula (I) of claim 1 for which Q 
and X-Rl are taken together with the pyridinone to form a 
tricyclic heterocycle of formula (h-1) as well as their 
pharmaceutical use and compositions. v 
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^ (54) Title: PYRIDINONI' AND P^H^IDINETI HONE DERIVATIVES HAVING VUV INHIBITING PROPERTIES 

y (57) Abstract: The present invention i.s concerned among others with com|X)unds of 

^ II formula (1), the N-oxides, Ihe pharmaceutically acceptable addition salts, the quater- 

nary amines and sicreociiemicaHy isomeric forms thereof, wherein Q is halo, Ci-c alkyl 

R'* "jY" or C2.6 alkenyl; X is (a-2) with q and r bcino O and Z being O, S or SO; R, is aiyl; R^ 

^ 1^ |J[ is selected from formyl; C,.(,aIkyloxycarbonylalk-yl; Hei^; Mel-Cj.^alkyl, C,.6alkyHhio; 

Ci.^alky] optionally substituted with one or two subsiituenls each independently se- 
lected from hydroxy, and halo; R? is selected from formyl; C,.6a!kyl opiionally subsii- 
luted with one or two Ci<,alkyIoxy: R4 is hydroiien, with HTV inhibiting properties. 
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AMENDED CLAIMS 
[received by tlie International Bureau on 1 1 July 2002 (1L07.02); 
original claims 1, 2, 9 and 10 amended; remaining claims unchanged (14 pages)] 

1 . Compounds of formula (I) 



Y 




the //-oxides, the pharaiaceutically acceptable addition salts, the quaternary amines 
5 and stereochemically isomeric forms thereof, wherein 
Y is O or S; 



Q is halo; Ci^alkyl; Ci-^alkyloxj- Ci^alkyloxyCi^alkyl; Ci-^alkylthio; 

Ci.6alkylthioCi-6alkyl; Ci^alkylcarbonyl: Ci.^alkyl-S(=0)-; Ci^lkyl-S(=0)2-; 
10 hydroxyCi^alkyl; polyhaloCi-ealkyl; Ci^alkyloxycarbonylCi^alkyl; 

Ci^aUcyloxycarbonylCi^alkylthio; aminocarbonyl6Ci^alkylthio; Ci-^alkyloxyCi. 

6alkyloxycarbonyl; Ci^alkenyl optionally substituted with halo, hydroxy, cyano, 

formyl, -COOH, Ci^alkyloxy, Ci^alkylcarbonyl, Ci.6aIkyloxycarbonyl, Ci. 

6alkylcarbonyloxy, AT-hydroxy-imino or aryl; C2-6alkynyl optionally substituted 
15 with halo, hydroxy, cyano, formyl, Ci-^alkyloxy, Ci-^atkylcarbonyl, 

Ci^alkyloxycarbonyl, Ci-^alkylcarbonyloxy, A^-hydroxy-imino or aryl; C3- 

6cycloalkyI optionally substituted with CMalkyl; cyano; carboxyl; formyl; 

R^R^-C(=0)-; R^R^.C(=0)-C,.6alkyl; JV-hydroxy-imino; A^-C i-4aIkyloxy- 

imino; aryloxy; aiylthio; arylCi-^alkyl;, arylcarbonyl; arylCi^alkyloxycarbonyl; 
20 Ci-^alkyl substituted with hydroxy and aryl; Het^; Het^oxy; Het^thio; 

Het^Ci^^alkyl; Het'carbonyl; Het'Ci^alkyloxycarbonyl; Ci-6aIkyl-P(OR^^)2=0 or 

Ci^alkyl-P(O.Ci^alkyl-0)0; 

X is a bivalent radical of formula 
25 -(CH2)p- (a-1) or 

-(CH2VZ.(CH2)r (a-2); 
wherein p is an integer of value 1 to 5; 

q is an integer of value 0 to 5; 
r is an integer of value 0 to 5 ; 
30 Z is O, S, NR^ C(=0), S(=0), S(=0)2, CHOR'^ CH=CH, 

CH(NRV)orCF2; 
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and wherein each hydrogen atom may be replaced by CMalkyl or 
hydroxy C j ^alkyl; 



10 



15 



20 



25 



is Ca^cycloalkyl, Ci^alkenyl, aryl or a monocyclic or bicyclic heterocycle 
selected from pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrrolyl, thienyl, 
furanyl, iroidazolyU thiazolyl, oxazolyl, benzopyrrolyl, benzofiiranyl, 
benzothienyl, benzimidazolyl, benzothiazolyl, benzoxazoIyU or a radical of 
formula 



with n being an integer of 1 or 2, 

said monocyclic or bicyclic heterocycle or said radical of formula (b-1) or (b-2) 
optionally being substituted with one, two or three substituents each 
independently selected from halo, hydroxy, Ci^alkyl, CiJialkylox}', 
CMalkylcarbonyl, polyhaloCi^alkyl or phenyl; 
or Q and X-R^ may be taken together with the pyiidinone to form a tricyclic 
heterocycle of formula 



with R'^ and R^^ being Ci^alkyl or forming together =0. 

R^ and R^ each independently are selected from hydrogen; halo; formyl; cyano; 
azido; hydroxy; oxiranyl; amino; mono- or di(CMalkyl)amino; formylamino; 
mercapto(C,^)alkyl; hydrazino; R^"R^^-C(=0)-; R^-N=C(R*^)-; Cz^alkenyl 
optionally substituted with one or two substituents each independently selected 
from halo, hydroxy, cyano, formyl, Ci^alkylox)^ Ci^alkylcarbonyl, 
Ci^alkyloxycarbonyl, Ci^alkylcarbonyloxy, di(Ci-4alkyl)carbamoyl, 
[di(Ci^alkyl)amino(Ci-6alkyl)]CCMalkyl)carbamoyl, 

[di(Cualkyl)aniino(Ci-6alkyl)](arylCi^alkyI)carbamoyl, di(Ci^alkyloxy) 
(CMalkyl)carbamo34, (cyanoCi^alkyl)(Ci^alkyl)anunoCi^alkyI, N^hydroxy- 
imino, aryl, Het^, Hel^carboxamido, Het^(Ci-6alkyI)carbamoyl; Ca-^alkynyl 
optionally substituted with one or two substituents each independently selected 




(b-2) 
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from halo, hydroxy, cyano, fonnyl, Ci^alkyloxy, Ci^aLcylcarbonyl, 
Ci^alkyloxycarbonyl, Cj^alkylcarbonyloxy, 7\^-hydroxy-iimno, aiyl or Het^; 
Ci.6alkyloxy; hydroxyCj^alkyloxy; aminoCi^alkyloxy; mono- or di(Ci. 
4aIkyl)aminoCi^aIkyloxy; Ci^alkylcarbonyl; arylcarbonyl; Het^carbonyl; Ci. 
aalkyloxycarbonyl; C|-6alkylcarbonyloxy; aryl; aryloxy; aiylCj^alkyloxy; 
arylthio; arylCi^alkylthio; mono- or di(aryI)amino; Het^; Het^oxy; Herthio; 
HePCi.6aIkyloxy; Het^Ci^alkylthio; He1^S02; Het^SO; mono- or 
di(Het^)amino; Ca^cycloalkyl; Ca^cycloalkyloxy; Ca^cycloalkylthio; Ci- 
6alkyIthio; hydroxyCi^alkylthio; aminoCi^alkyltihio; mono- or di(Ci. 
4alkyI)aminoCi-6aIkylthio; Ci^alkyl optionally substituted with one or two 
substituents each independently selected jfrom halo, hydroxy, cyano, carboxyl, 
Ci^alkyloxy, Ci^alkylthio, Ci^alkylsulfonyl, Ci^allcycarbamoylCi^alkylthio, 
hydroxyCi^alkyloxy, Ci^alkyloxyCi^alkyloxy, Ci^alkyloxyCi^alkyllhio 
Ci^alkylcarbonyl, Ci^alkylcarbonyloxy, aminocarbonyloxy, mono- or 
di(Ci^alkyl)aminocarbonyloxy, Ci^alkyloxycarbonyl, Ci^alkyloxycarbonylCi- 
6alkyloxy, Ci^alkyloxycarbonylCi^alkylthio, aryl, Het^, aiyloxy, arylthio, 
arylCi^alkyloxy, arylCi^alkylthio, Het^Ci^alkyloxy, Het^Ci^alkylthio, Ci. 
6alkyl-S(=0)2-oxy, amino, mono- or di(Ci^alkyI)amino, di(Ci^alkyI)aminoCi. 
6alkylthio, [di(Ci^alkyl)amino(Ci^aUgrl)](Ci^lkyl)arnmo, di(cyanoCi. 
6alkyl)amino, Ci-^alkyloxycarbonylamino, Ci^lkyloxyCi. 

^alkylcarbonyiamino, mono- or di(aryl)amino, mono- or di(arylCi- 
4alkyl)amino, mono- or di(Ci^alkyloxyCi-4alkyl)amino, mono- or di(Ci. 
4alkylthioCi^alkyl)ammo, mono- or di(Het^CMalkyl)amino, (Het^Ci- 
4alkyi)(Ci-4alkyl)amino, (cyanoCi^alkyl)(Ci.6alkyl)amino, Cs^cycloalkylthio, 
R".(C=0)-NH-, R*^-NH-(C-0)-NH-, R^^.S(=0)2-NH-, C,^alkyl-P(0- 
R^^)2=0, Ci^alkyl-P(0-Ci-<;alkyl-0)=0 or a radical of formula 



with Ai bemg CH or N, and A2 being CH2, NR*^ S or O, provided that when 
Ai is CH then Ai is other than CH2, said radical (c-1), (c-2) and (c-3) being 
optionally substituted with one or two substituents each independently selected 
from H, Ci-6 alkyl, Ci^ alkyloxy, hydroxy Ci^alkyl, Cj-ealkyloxycarbonyl, Ci-6 
alkyloxycarbonylCi^alkyl, aminoCi^alkyl, CMallqrlcarbonyl, arylcarbonyl, 
aiyl, Het^ Het*-(C=0>, hydroxy, cyano, CMalkylcyano, CONR^^R^^ with R^^ 



o 




o 



AMENDED SHEET (ARTICLE 19) 



wo 02/02465(1 PCT/I BO 1/02082 

236 



and R^^ being independently H or alkyl, mono or di(Ci^alkyl)aminoalkyl, 4- 
liydroxy-4-phenyl or 4-cyano-4-phenyl; 

or r2 and may be taken together to form a bivalent radical of formula 

5 

-(CH2)rCH2-A3-CH2- (d-1) or -CH=CH-CH=CH- (d-2) 

with t being an integer of 0, 1 or 2 and A3 being CH2, O, S, NR^^ or N[C(=0)R^^] and 
wherein each hydrogen in said formula (d-1) or (d-2) may be substituted with 
10 halo, Ci^alkyl, Ci_4aIkyloxy, Cj^alkylcarbonyl, haloCMalkylcarbonyl or 

arylcarbonyl; 

R"* is hydrogen^ hydroxy, Ci^alkyl, Ci-6alkyloxy, Ci^alkjdoxyCi^alkyl, 
Ci^allcyloxycarbonylCi.<5alkyl, Ci-^alkylcarbonyloxyCi^alkyl, C2^allcenyl, 
15 amino, mono- or di(Ci-4alkyI)amino, mono- or di(Ci-tialkyl)aniinoCi^alk3d or 

aryl; 

or R"* and R^ may be taken together to form a bivalent radical of formula 

20 .(CH2)rCH2-A4-CH2- (e-1) or -CH=CH-CH=CH- (e-2) 

with t being an mteger of 0, 1 or 2 and A4 heing CH2, O, S, or N[C(=0)R^'^ 
and wherein each hydrogen in said formula (e-1) or (e-2) may be substituted 
with halo, Ci-4alkyl, d^alkyloxy, Ci^alkylcarbonyl, haloCMalkylcarbonyl or 
25 arylcarbonyl; 

R^ and R^ each independently are hydrogen, Ci^alkyl or Ci-4alkyloxy; 

R^^ and R^^ each independently are hydrogen; CMalkyl optionally substituted with 
30 cyano, Ci^alkyloxy, Ci^aDcylthio, amino, mono-or di(Ci-4aIkyl)amino or a 

radical of formula 

/ — y 

with A5 and Ae each independently being CH2, NR^^ or O; 
3 5 R^, R^^ and R^*" each independently are hydrogeri, formyl or CMalkyl; 
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R^, R^"* and R^^ each independently are hydrogen or Ci^alkyl; 

R^ is hydrogen, hydroxy, Ci^alkyloxy, carboxylCi^alkyJoxy, CMalkyloxycarbonyl- 
Ci^alkyloxy, C2-4alkenyloxy, C2^alkynyIoxy or aiylCi^alkyloxy; 

R**^ is hydrogen, carboxyl or Ci-4alkyl; 

R" is hydrogen; Ci-4alkyl optionally substituted with cyano, Ci^alfcyloxy, CMaUcyl- 
S(=0)2-, aryl or Het^; CMalkyloxy; C2^alkenyl; arylCa^alkenyl; 
Het^Ca^alkenyl; Ca^alkjTiyl; Het^Cawtalfcynyl, arylCo^alkynyl; C3-6cycIoalkyl; 
aryl; naphthyl or Het^; 

R is Ci^alkyl, arylCj-4alkyl, aryl, arylcarbonyl, CMalkylcarbonyl, 
Ci^alkyloxycarbonyl or Ci-4alkyloxycarbonylCi-4alkyi; 

R^^ is hydrogen,. Ci-4alkyl or Ci-4aIkylcarbonyl; 

R^^ is Ci-4alkyl optionally substituted with aryl or Het"^; polyhaloCi^atkyl or 
C2-4alkenyl optionally substituted witii aryl or Het"^ ; 

R^^isCi^alkyl; 

Het* and Het^ each independently are a heterocycle selected from pyrrolyl, fiiranyl, 
thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, 
pyra2dnyl, pyrida2myl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl, 
tetrahydropyrimidinyl, knidazolidinyl, oxazolidinyU thiazolidinyl, piperidinyl, 
hexahydropyrimidinyl, piperazinyl, hexahydropyridazinyl, moipholinyl, 
thiomorpholinyl triazolyl, tetrazolyl, pyrrolyl, pyrazolyl, benzopyrrolyl, 
benzoftiranyl, benzothienyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, 
benzotriazolyl, indolyl, indazolyl, benzodioxanyl, quinolinyl, 2-oxo-l,2- 
dihydro-quinolinyl, imidazopyridinyl, dihydropyrrolyl or dihydroisoxazolyl, 
said heterocycle optionally being substituted with one, two or three substituents 
each independently selected from O, S, halo, fr)rmyl, amino, hydroxy, cyano, 
Ci-4alk54, hydroxyCi-4alkyl, carboxyCi^alkyl, carbamoylCi^alkjd, 
carbamoylCi^alkoxy, Ci-4aIkyioxy, Ci^alkylcarbonyl, Ci^alkyloxyCi-4alkyl, 
cyanoCi-4alkyl, di(Ci^alkyl)aminoCi^alkyl, -OCONH2, CMalkoxyd^alkyl, 
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aryl, Het^Ci^alkyl , polyh2iioCi-4alkyl, C3-6cycloalkj4 or arylC2-6alk.enyl; 

Het^ is a monocyclic or bicyclic heterocycle selected from pjTrolyl, furanyl, thienyl, 
imidazolyl, oxazolyl, thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl. pyridazinyl, 
benzopyrrolyl, benzofiiranyl, benzothienyl, benzimidazolyl, benzoxazolyl, 
benzothiazolyl, quinolinyl, 2-oxo-l,2-dihydro-quinolmyl, pyrrolidinyl, 
tetrahydrofiiranyl, tetrahydrothienyl, imidazolidinyl, oxazolidinyl, 
thiazolidinyl, piperidinyl, hexahydropyrimidmyl, piperaziayl, 
hexahydropyridazinyl or a radical of formula 




(g-1). 



with A? or Ag each independently being selected from CH2 or O; 
each of said monocyclic or bicyclic heterocycles may optionally be substituted 
with one, two or three substituents each independently selected from halo, 
hydroxy,Ci-4aIkyl, CMalkyloxy, CMalkylcarbonyl or polyhaloCi^alkyl; 

Het"* is a monocycUc heterocycle selected from pyrrolyl, fiiranyl, thienyl, imidazolyl, 
oxazolyl, thiazolyl, pyridyl, pyrimidinyL pyrazinyl, pyridazinyL, said 
heterocycle optionally being substituted with one, two or three substituents 
each independently selected from halo, hydroxy, Cj^alkyl, Ci-4alkyloxy, 
CMalkylcarbonyl or polyhaloCj^alkyl; 

Het^ is pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrrolyl, thienyl, furanyl, 
imidazolyl, thiazolyl, oxazolyl, tetrazolyl, piperidinyl, morpholinyl or 
pyrrolidinyl; 

aiyl is phenyl optionally substituted with one, two or three substituents each 
independently selected from halo; hydroxy; carboxyl; cyano; formyl; acetyl; 
nitro; amino; mono- or di(CMalkyl)amino; CMalkylcarbonylamino; mono- or 
di(CMalkyl)ammocarbonylammo; CMalkyl-S(=0)2-NH-; Het^(=S)-S-Ci^alkyl 
; Ci_6alkyloxy; sulfamoyl; (CMalkyl)sulfemoyl; arylsulfamoyl; Het^sulfamoyl; 
0-P=OR^^; CMalkyl optionally substituted with halo, hydroxy, cyano, nitro, 
formyl, amino, mono- or di(Ci-4alkyl)amino, Ci-6alkyloxycarbonyl, 
Ci-6alkyloxy, Ci^alkjdoxyCi^alkyloxy, C2-6alkenyloxy, Ci-^alkylcarbonjaoxy, 
Ci^alkj'loxycarbonylthio, 7^-hydroxyimino, phenyl or Het^; C2-6aIkenyl 
optionally substituted with halo, hydroxy, cyano, nitro, formyl, amino, mono- 
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or di(CMaIkyI)aniino, Ci^allgioxycarbonyl, Cj^alkyloxy, Ci^alkylcarbonyl, 
Ci^alkylcaxbonylox)% A^-hydroxy-imino, phenyl or Het^; Ca-^alkynyl optionally 
substituted with halo, hydroxy, cyano, formyl^ amino, mono- or di(C,. 
4alkyl)amino, Ci^alkyloxycarbonyl, Ci^alkyloxy, Ci^alkylcarbonyl, 
5 Cj^alkylcarbonyloxy, AT-hydroxy-imino, phenyl or Het^; phenyl; phenyloxy; 

phenyl(Ci^alkyI)thioCMalkyI; (C3-6)cyclohexylthioCi^alkyl or isoxazolinyl 
optionally substituted by CMalkyloxycarbonyl or morpholinylCi-4alkyl 

provided that 

1 0 5,6,7,8-tetrahydro-3-iodo-4-phenoxy- 1 -phenyl-2(li?)quinolinone; 

3- iodo--6-methyl-4-phenoxy-2(ljH)-pyridinone; 

2- [(3,5,6-trifluoro-l ,2-dihydro-2-oxo-4-pyridinyl)arnino]beiizoic acid; 
l,2-dihydro-6-hydroxy-2-oxo-4-(2-phenylethyl)-3-pyridinecarbonitrile; 
l^-dihydro-6-hydroxy-2-oxo-4-(4-pyridinylmethyI)-3-pyridinecarbom 

1 5 4-[(4-bromophenyl)methoxy]-3 ,5-diodo- 1 -methyl-2(li?)-pyridinone; 

4- [(4-bromophenyl)methoxy]- 1 ,2-dihydro-l -methyl-2-oxo-3-pyridinecarboxyIic 
acid; l,2-dihydro-6-methyl-2-oxo-4-(phenylthio)-3-pyridinecarboxylic acid and the 
alkyl-4-aiylthio-l,2-dihydro-5-methyl-6-methyl-2-oxo-3-pyridine carboxylate 

3- bromo-4-[[[2-(3,4-dimethoxyphenyl)ethyl]amino]methyl-2(l//)quinolinone; 
2 0 3-iodo-7-methoxy- 1 -methyl-4-phenoxy-2(l//)quinolinone; 

l-ethyI-3-iodo-7-methoxy-4-phenoxy-2(liiOquinolinone; 
3-iodo-7-methoxy-4-(4-methoxyphenoxy)-l -methyl-2(li3)quinolinone; 
l-^thyl-3-iodo-7-methoxy-4-(4-methoxyphenoxy)-l-methyl-2(liiOq 
3-iodo-7-methoxy-4-(3-methoxyphenoxy)-l-methyl-2(lfl)quinoIinone; 
2 5 l-ethyl-34odo-7-mefhoxy-4-(3-mefhoxyphenoxy)-l -methyl«2(l jH)qum^ 

3- iodo-7-methoxy-4-phenoxy-2(li?)quinolinorie; 

4- (3-cUoro-4-methoxyphenoxy)-3-iodo-7-methoxy-2(li30qumoIinone; 
3-iodo-4rphenoxy-2(l^quinolinone; 

3-iodo-4-phenoxy-l -phenyl-2(l^quinolinone; 
3 0 3-iodo-4-4-phenoxy- 1 -methyl-2(l//)quinolinone 
3-iodo-4-(4-methylphenoxy)-2(li?)quinolinone; 
3-iodo-4-(4-methoxyphenoxy)-2(li?)quinolinone; 
are not included and 

provided X is other than -CH2-NH-CH2-CH2- or -NH-CH2-- 

35 

2. Compounds as claimed in claim 1 wherein 
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Q is halo; Cj^alkyl; Cj^alkyloxy; Ci^a!lcyloxyCi-6allc)'l; d^alkylthio; 
Ci^aJkyltbioCi^alkyl; Ci-^alkylcarbonyl; Cj-^alkj'loxycarbon}^; 

C,^alkyl-S(=0)s Cj-6alkyl-S(=0)2S hydroxyCi^alkyl; polyhaloCi^alkjd; 
Cj^alkyloxycarbonylCi^alkyl; Ci^alkyloxyCi^alkyloxycarbonyl; C2^alkenyl 
5 optionally substituted with halo, hydroxy, cyano, formyl, Ci-^alkyloxy, 

Ci-^alkylcarbonyl, Ci^alkyloxycarbonyl, Ci^alkylcarbonyloxy, JV-hydroxy- 
imino or aiyl; Cz-^alkynyl optionally substituted with halo, hydroxy, cyano, 
formyl, Ci^alkyloxy, Ci^alkylcarbonyl, Ci^alkyloxycarbonyl, Ci- 
ealkylcarbonyloxy, JV-hydroxy-imino or aiyl; Cs^cycloalkyl optionally 

10 substituted with Ci-4alkyl; cyano; carboxyl; formyl; R^R^-C(==0)-; 

R^R^-C(=0)-Ci.^alkyl; iV^-hydroxy-imino; T^-Ci^alkyloxy-iminQ; aryloxy; 
arylthio; arylCi^alkyl; aiylcarbonyl; arylCi-6alkyloxycarbonyI; Ci^alkyl 
substituted with both hydroxy and aryl; Het*; Het^oxy; Het^thio; Het^Ci^alkyl; 
Het'carbonyl; Het^Ci^alkyloxycarbonyl; Ci^alkyl-P(0R^^)2=0 or Ci^alkyl- 

15 P(0-C,^alkyI-0)=0; 

X is a bivalent radical of formula 

.(CH2)p- (a-l)or 
-(CH2)q-Z-(CH2)r (a-2); 
20 wherein p is an integer of value 1 to 5; 

q is an integer of value 0 to 5; 
r is an integer of value 0 to 5; 

Z is O, S, NR"^, C(=0), S(=0), S(=0)2, CHOR^^ CH=CH, 
CH(NRV)orCF2; 

25 and Vidierein each hydrogen atom may be replaced by Ci-4alkyl or 

hydroxyCi^alkyl; 

R^ is C3-6cycloalkyl, aryl or a monocyclic or bicyclic heterocycle selected from 
pyridyl, pyriroidyl, pyridazinyl, pjrrazinyl, pyrrolyl, thienyl, fiiranyl, 
30 imidazolyl, thiazolyl, oxazolyl, benzopyrrolyl, benzoftiranyl, benzothienyl, 

benzimidazolyl, benzothiazolyl, benzoxazolyl, or a radical of formula 

(b-1) or (CH2)„"]|'^^^^ (^-2) 
with n being an integer of 1 or 2, 
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said monoc5'clic or bicyclic heterocj^cle or said radical of formula (b-1) or (b-2) 
optionally being substituted with one, two or three substituents each 
independently selected from halo, hydroxy, Ci^^aUkyl, C^alkyloxy, 
Ci-4alkylcarbonyl, polybaloCMalkyl or phenyl; 

and R"* each independentiy are selected from hydrogen; halo; formyl; cyano; 
azido; hydroxy; oxiranyl; amino; mono- or di(CMalkyl)amino; fonnylamino; 
R^^R^-C(=0)-; R^-N=C(R^^-; C2-6alkenyl optionally substituted witii one or 
two substituents each independently selected from halo, hydroxy, cyano, 
formyl, Ci^alkyloxy, Cj-^alkylcarbonyl, Ci^alkyloxycarbonyl, Ci- 
6alkylcarbonyloxy, iV-hydroxy-imino, aryl or Het^; C2,6alkynyl optionally 
substituted with one or two substituents each independentiy selected from halo, 
hydroxy, cyano, formyl, Ci^alkyloxy, Ci-6alkylcarbonyl, Ci^alkjdoxycarbonyl, 
Ci^alkylcarbonyloxy, //-hydroxy-imino, aiyl or Het^; Ci-6aIkyIoxj'^; hydroxyCi- 
6aIkyloxy; aminoCi-^alkyloxy; mono- or di(Ci^alkyl)aminoCi-6alkyloxy; Ci> 
^alkylcarbonyl; arylcarbonyl; Het^carbonyl; Ci-^alkyloxycarbonyl; 
Ci^alkylcarbonyloxy; aryl; aryloxy; arylCi-6aIkyioxy; arylthio; arylCi- 
6alkylthio; mono- or di(aryl)amino; Het?; Het^oxy; Het^thio; Het'^Ci^alkyloxy; 
Het^C^alkylthio; mono- or di(Het^)amino; Cs^cycloalkyl; Cs-ecycloalkyloxy; 
C3-6cycloalkylthio; Ci^alkylthio; hydroxyCi-^alkylthio; aminoCi-ealkylthio; 
mono- or di(Ci-4alkyl)aminoCi^alkylthio; Ci^alkyl optionally substituted with 
one or two substituents each independentiy selected from halo, hydroxy, cyano, 
Ci-6alkyloxy, Ci-^alkyltiiio, hydroxyCi^alkyloxy, Ci..6alkyloxyCi^alkyloxy, 
Ci^alkylcarbonyl, Ci^alkylcarbonylox3% aminocarbonyloxy, mono- or 
di(Ci^alkyl)aminocarbonyloxy, Ci^alkyloxycarbonyl, Ci-^alkyloxycarbonylCi- 
ealkyloxy, Gi-6alkyloxycarbonylCi^alkylthio, aryl, Het^, aryloxy, arylthio, 
arylCi-^allcyloxy, arylCi^alkylthio, Hel^Ci^alkyloxy, Het^Ci-6alkylthio, Ci- 
6aIkyl-S(=0)2-oxy, amino, mono- or di(Ci^alkyl)amino, Ci^alkyloxy- 
carbonylamino, Ci^alkyloxyCi^aUcylcarbonylamino, mono- or di(aryl)amino, 
mono- or di(arylCi^alkyl)amino, mono- or di(Ci^aIkyloxyCi-4allcyl)amino, 
mono- or di(Ci^aIkylthioCi-4alkyl)amino, mono- or di(Het^Ci-4alkyl)amino, 
R^^-(C=0)-NH-, R^^-NH-(C=0)-NH-, R*^-S(=0)2-NH-, Ci^alkyl-P(0- 
R*^)2=0, Ci^alkyl-P(0-Ci^alkyl-0)=0 or a radical of formula 
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with Ai being CH2 or N, and A2 being CH2, NR^'', S or O, provided that when 
Ai is CH2 then A2 is other than CH2, said radical (c-1) and (c-2) being 
optionally substituted with one or two substituents each independently selected 
5 from H, Ci-6 alkyl, Ci^ alkyloxy, hydroxy CMalkyl, Ci^ alkyloxycarbonyl, Ci, 

6 alkyloxycarbonylCi^alkyl, aminoCi^alkyl, carbonyl, hydroxy, cyano, 
CONR^^^^ with R^^ and being independently H or alkyl, mono or di(Ci. 
4alkyl)aininoalkyl, 4-hydroxy-4-phenyl or 4-cyano-4-phenyl; 

10 or R^ and R^ may be taken together to form a bivalent radical of formula 

-(CH2)rCH2-A3-CH2- (d-1) or «CH=CH-CH=CH- (d-2) 

with t being an integer of 0, 1 or 2 and A3 being CHo, O, S, NR''^ or N[C(=0)R^T and 
15 1 wherein each hydrogen in said formula (d-1) or (d-2) may be substituted ^vith 
halo, Ci^aUcyl, Ci-4alkyloxy, Ci-4alkylcarbonyl, haloCi^alkylcarbonyl or 
arylcarbonyl; 

R"^ is hydrogen, hydroxy, Ci^alkyl, Ci^alkyloxy, Gi^lkyloxyCi^alkyl, 
20 Ci^alkyloxycarbonylCi-6allg^l, Ci^alkylcarbonyloxyCj^alkyl, C2-6alkenyl, 

amino, mono- or di(Ci-4alkyl)amino, mono- or di(Ci-4alkyl)aminoCi-6alkyl or 
aryl; 

or R"* and R^ may be taken together to form a bivalent radical of formula 

25 

>(CH2)rCH2"A4-CH2- (e^l) or CH=CH-CH=CH- (e-2) 

with t being an mteger of 0, 1 or 2 and A4 being CH2, O, S, NR*'^ or N[C(=0)R^^] 
and wherein each hydrogen ia said formida (e-1) or (e-2) may be substituted 
30 with halo, CMalkyl, Ci^alkyloxy, Ci^alkylcarbonyl, haloCMalkylcarbonyl or 

arylcarbonyl; 

R^ and R^ each independently are hydrogen, Ci^alkyl or Ci-4alkyloxy; 
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R^^ and R^"* each Lndepeadently are hydrogen; Cj^alkyl optionally substituted with 
cyano, CMaUkyloxy, Ci^alkylthio, amino, mono-or di(CMalkyl)amino or a 
radical of formula 

with As and A6 each independently being CH2, NR^^ or O; 
R^, R^^ and each independently are hydrogen, foraiyl or Ci-4alkyl; 
R , R and R each independently are hydrogen or Ci-4alkyl; 

R^ is hydrogen, hydroxy, Cj^alkyloxy, carboxylCMalkyloxy, CMalkyloxycarbonyl- 
Ci^alkyloxy, C2-4alkenyloxy, C2^aIkynyloxy or arylGi^alkyloxy; 

R*^ is hydrogen, carboxyl or Ci^alkyl; 

R^^ is hydrogen; Ci^alkyl optionally substituted with cyano, Ci^alkyloxy, Cj^alkyl- 
S(=0)2-, aryl or Het^; Cj^alkyloxy; C2-iaIkenyl; arylC2^alkenyl; 
Het^C2^alkenyl; C2-4alkynyl; Hel^Ca^alkynyl, arylC2^alkynyl; Ca-^cycloalkyl; 
aryl; naphthyl or Het^; 

R^ is CMalkyl, arylCMalkyI, aryl, arylcarbonyl, CMalkylcarbonyl, 
Ci^alkyloxycarbonyl or Ci^alkyloxycarbonylCi-aalkyl; 

R is hydrogen, Ci-4alkyl or Ci-4alkylcarbonyl; 

R*"^ is CMalkyI optionally substituted with aiyl or Het^; polyhaloCMalkyl or 
C2^alkenyl optionally substituted with axyl or Het"^ ; 

R^^ is Cm alkyl; 



Het and Het each independently are a heterocycle selected from pyrrblyl, furanyl, 
thienyl, imidazolyl, oxazotyl, thiazolyl, pyridyl, pjoiniidinyl, pyrazinjd, 
pyridazinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl, imidazolidinyl, 
oxazolidinyl, thiazolidinyl, piperidinyl, hexahydropyrimidinyl, pipera2inyl, 
35 hexahydropyridazinyl, benzopyrrolyl, benzofuranyl, benzothienyl. 
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benzimidazolyl, benzoxazolyl, benzotliiazolyl, quinolinyl or 2-oxo-l,2- 
dihydro-quinolinyl, said heterocycle optionally being substituted with one, two 
or three substituents each independently selected firom halo, hydroxy, Ci^alkyl, 
CMalkyloxy, Cj^alkylcarbonyl orpolyhaloCi^aUq^l; 

Het is a monocyclic or bicyclic heterocycle selected from pyrrolyl, furanyl, thienyl, 
imidazolyl, oxa2x>l3d, thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, 
benzopyrrolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, 
benzothiazolyl, quinolinyl^, 2-oxo-i;2-dihydro-qiiinolinyl, pyrrolidinyl, 
tetrahydrofuran5d, tetrahydrothienyl, imidazolidinyl, oxazolidinyl, 
thiazolidinyl, piperidinyl, hexahydropyrimidinyl, piperazinyl, 
hexahydropyridaainyl or a radical of formula 



with A7 or A« each independently being selected from CH2 or O; 
each of said monocyclic or bicyclic heterocycles may optionally be substituted 
with one, two or three substituents each independently selected from halo, 
hydroxy,Ci^alkyl, Ci^alkyloxy, Ci^alkylcarbonyl or iK)lyhaloCi^aIkyl; 

Het"* is a monocyclic heterocycle selected from pyrrolyl, furanyl, thienyl, imidazolyl, 
oxazoiyl, thiazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, said 
heterocycle optionally being substituted with one, two or three substituents 
each independently selected from halo, hydroxy, CMalkyl, Ci-4alkyloxy, 
Ci-4alk>dcarbonyl orpolyhaloCj^alkyl; 

Het^ is p^Tidyl, pyriniidyl, pjTidazinyl, pyrazinyl, pyrrolyl, thienyl, furanyl, 
imidazolyL, thiazolyl or oxazoiyl; 

aryl is phenyl optionally substituted with one, two or three substituents each 
independently selected from halo; hydroxy; carboxyl; cyano; formyl; nitro; 
amino; mono- or di(Ci-4alkyl)amino; Ci-4alkylcarbony]amino; mono- or 
di(CMaIkyl)aminocarbonylamino; Ci^alkyl-S(=0)2-NH-; Ci^alkyloxy; Cu 
ealkyl optionally substituted with halo, hydroxy, cyano, formyl, amino, mono- 
or di(Ci^alkyl)aniino, Ci^alkj'loxycarbonyl, Ci-6alkyloxy, 

Ci^alkyloxyCi^alkyloxy, Ci^alkylcarbonyloxy, iV^hydroxy-imino, phenyl or 
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Het^; C2-6aIkenyl optionally substituted with halo, hydroxy, cyano, formyl, 
amino, mono- or di(Ci^alkyl)amino, Ci^^alkyloxycarbonyl, Ci-^alkyloxy, Ci_ 
.6alkylcarbonyl, C|.6alkylcarbonyloxy, JV-hydroxy-imino, phenyl or Het^; 
C2-6alkynyl optionally substituted with halo^ hydroxy, cyano, formyl, amino, 
5 mono- or di(CMalkyl)araino, Ci-ealkyloxycarbonyl, Ci-^alkyloxy, Cj. 

eallcylcarbonyl, Ci^alkylcarbonyloxy, iV-hydroxy-imino, phenyl or Het^; 
phenyl or phenyloxy; 

3. Compounds as claimed in claim 1 wherein 
10 Q is halo, C,^alkyl or Ci^alkenyl ; 

X is (a-2) with q and r being 0 and Z bemg O, S or SO; 
Ri is aryl; 

R2 is selected from formyl; Ci^alkyloxycarbonylalkyl; Het^; Het^Ci.6alkyl; Cu 
6aIkylthio; Ci^alfcyl optionally substituted with one or two substituents each 
1 5 independently selected from hydroxy or halo; 

R3 is selected from formyl; Ci-6alkyl optionally substituted with one or two 

Cj^alkyloxy; 
R4 is hydrogen. 

20 4. Compounds as claimed in any one of claims 1 and 3 wherein Q is iodo. 

5. Compounds as claimed in any one of claims 1 to 4 wherein Q is iodo, X-Ri is 
a 3,5-dimethylphenylthio or a 3,5-dimethylphenyloxy and R2 is a hydroxymethyl or 
a N-morpholinomethyl, or a 3-phenylproyl or a furan-2-yl-metfaylthiomethyL 

25 

6. Compounds as claimed in any one of claims 1 to 5 wherein Q is iodo, X-Ri is 
a 3-(2-C3^ano-vinyl)-5-iodophenyloxy or 5-bromo-3-(2-cyano-vinyl) and R2 is ethyl. 

7. Compounds as claimed in any one of claims 1 to 4 wherein the compounds 
30 are 242, 255, 43, 264, 124, 249, 298, 326, 133, 241, 253, 306, 328, 46, 105,234, 254, 

256, 272, 284, 296, 319, 83, 88, 108, 109, 115, 277, 286, 299, 45, 85, 86, 231, 244, 
297, 250, 257, 307, 324, 81, 92, 140, 143, 217, 221, 230, 232, 245, 309, 321, 322, 31, 
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218, 222, 314, 8, 99, 121, 219, 233, 280, 551, 470, 375, 483, 547, 606,618, 662, 694, 
700, 709, 713 of table 1. 

8. The use of a compyound as claimed in anj'one of claims 1 to 7 for the 
5 jnaaufacture of a medicine for the treatment of subjects suffering from Human 

Immuno Deficiency Virus infection. 

9. A pharmaceutical composition comprising a pharmaceutically acceptable 
carrier and a therapeutically active amount of a compoimd as defined in anyone of 

10 claims 1 to 7. 

10. A process for preparing a pharmaceutical composition as defined in claim 9, 
characterized in that a therapeutically effective amount of a compound as defined in 
anyone of claims 1 to 5 is intimately mixed with a pharmaceutically acceptable 

15 carrier. 

11. The combination of a compoimd of formula (T) as defined in claim 1 and 
other antiretroviral compounds. 

20 12. A product containing (a) a compound of formula (I) as defined in claim 1 and 
(b) another antiretroviral compound as a combined preparation for simultaneous, 
separate or sequential use in anti-HIV treatment 

13. A pharmaceutical composition comprising a pharmaceutically acceptable 
25 carrier and as active ingredients (a) a compound of formula (I) as defined in claim 1 
and (b) another antiretroviral compound. 
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